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Leading  Central  Stations 
Know  that  Gargoyle  D.T.E. 
Cost  Less  to  Use 


Oils 


One  of  the  prominent  central  stations  using 
Gargoyle  D.T.K.  Oils  for  steam  turbine  lubrica¬ 
tion  is  Deepwater  (N.  J.)  station  operated  by 
the  American  (ias  &  Electric  Company. 

This  station — among  the  first  to  he  designed 
specially  for  1  200  pounds  steam  pressure  —  has 


found  that  Gargoyle  D.T.E.  Oils  cost  less  to  use. 

If  you  wish  to  insure  protection  of  your 
equipment  ami  obtain  lower  cost  per  k.w.h.,  we 
will  gladly  show  you  important  performance 
records  made  in  the  worhl's  leading  central 
stations  with  liargoyle  D.T.E.  Oils. 


CUUM  OIL  COMPANY,  Inc. 

A  SOCONY-VACUUM  f.0MPA^Y 

Broadway,  New  York  (]ity  •  Branches  and  distributors  in  principal  cities  throughout  the  worhl 


feTON 


BAKING  MINUTES 


reject 


DECIBELS + 


FOOT-CANDLES 


FOR  THE  PURPOSE 


THEY  WERE  ORIGIHALLY  IHTEHDEO  . . 


Kl<‘(‘lri<‘al  indicalin^  iiistriinionts,  to  many 
|M‘rsoiis,  ar<‘  only  a  means  to  measure  volts, 
ampf'res,  (»hms  and  >vatts.  Something  to  l>e 
foiiiiTl  on  tlie  main  power  hoard. 

Ke<*enl  years  have  ehan^ed  this  view]>oint. 
'I'mlay,  eleetrieal  indieatin^  instruments  are 
measuring  noise,  li^ht,  eolor,  speed,  tem¬ 
perature,  meehanieal  vibration,  tension, 
viseosity,  frietion,  the  over-all  ellieieney  <»f 
maehines  .  .  .  and  even  hiiildin^  sales.  Manii- 
faetiirers  have  featnre<l  them  in  their  a«lver- 
tisin^  in  hi«;  national  ma^a/Jnes  .  .  .  ineor- 
porated  them  into  unique  test  kits  that 
definitely  prove  to  thoiisamls  <»f  eonsiimers 
the  snperioritv  of  their  prodiiels. 


578  FRELINGHUYSEN  AVENUE 


Businesses  as  remote  eleetrieally  as  iee 
<-ream,  pap<‘r  and  |>hono^raph  dis<‘  manii- 
faetiir<‘rs  have  found  the  solution  to  some  of 
their  most  pt'rplexin^  prodiielion  prohlems 
in  <‘ieetrieal  measuring  instruments.  For  a 
snrprisiiifrly  low  eash  outlay,  they  ^et  eloser, 
more  reliable  eonirol,  residlin^  in  definite 
savings  in  time,  labor  and  material. 

Possibly  ytHir  enjirineerinji  staff  is  work- 
injr  on  a  problem  whieh  Weston  Keseareh 
Eiifrineers  may  ai<l.  Having  pioneere<l  every 
major  instrument  <levehq>ment  in  over  forty 
y«‘ars,  tlndr  experienee  may  prove  invaluable 
to  yon.  lour  correspoudence  held  in  strict 
confidence. 
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Pennsylvania  Commissioners  Quit 
in  Face*of  Senate  Inquiry 


RATIIER  than  face  a  senatorial 
investigation  into  charges  of  gross 
misconduct  in  office  as  chairman  of  the 
Pennsylvania  Public  Service  Commis¬ 
sion,  W.  D.  B.  Ainey  submitted  his 
resignation  to  Governor  Pinchot  this 
week.  The  action  came  on. the  day  fol¬ 
lowing  the  announcement  that  enough 
foundation  had  been  found  by  the  Senate 
committee  in  checking  the  charges  of 
.\.  Chapman  and  Governor  Pinchot 
to  warrant  a  full  in(}uiry  by  the  Sen¬ 
ate.  Mr.  Ainey  had  been  in  office  seven¬ 
teen  years.  In  a  statement  submitted  to 
the  senate  investigating  committee  Mr. 
.\iney  flatly  denied  all  the  “graft”  accu¬ 
sations  which  have  been  leveled  at  him. 

.\dding  to  the  various  charges  pre¬ 
viously  made  by  A.  A.  Chapman  that 
the  commissioner  had  accepted  $150,000 
from  the  late  Thomas  E.  Mitten,  the 
governor  charged  that  Ainey  had  per¬ 
mitted  the  late  Arthur  W.  Thompson, 
then  president  of  the  Philadelphia  Com¬ 
pany,  of  Pittsburgh,  to  pay  his  hospital 
hills,  amounting  to  $3,073,  while  he  was 
a  patient  in  the  Johns  Hopkins  Hospital. 
Baltimore,  in  1925-26,  and  had  allowed 
the  Philadelphia  Rapid  Transit  Com¬ 
pany  or  Mitten  Management,  Inc.,  to 
pay  his  transportation  to  Europe  in 
1927. 

In  the  meantime  the  case  of  a  second 
commissioner  also  under  charges  was 
cleared  up  by  his  resignation.  An  hour 
before  Emerson  L.  Collins  of  Williams¬ 
port,  Public  Service  Commissioner,  was 
to  appear  before  Governor  Pinchot 
on  Monday  to  answer  charges  of  ineffi¬ 
ciency  and  neglect  of  duty  the  Governor 
announced  that  Mr.  Collins’s  resignation 
had  been  received  by  messenger. 

These  acts  assure  Mr.  Pinchot  con¬ 
trol  of  the  commission,  with  which  he 
had  been  at  odds  during  his  first  and 
present  administration. 


Commissioner  Collins  made  his  resig¬ 
nation  effective  on  Oct.  1,  but  it  is  pos¬ 
sible  the  Governor  may  ask  consent  of 
the  Senate  for  his  immediate  removal. 

The  Governor  will  now  have  three 
members  to  appoint,  as  there  has  been  a 
vacancy  since  June  20. 

T 

Cdnddian  Companies 
Default  Interest 

Interest  payment  was  defaulted  August 
1  on  the  bonds  of  three  Canadian  com¬ 
panies,  the  Abitibi  Power  &  Paper  Com¬ 
pany,  Price  Brothers  &  Company  and 
the  Lake  St.  John  Power  &  Paper  Com¬ 
pany. 

Directors  of  Price  Brothers  &  Com¬ 
pany,  Montreal,  have  under  discussion 
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the  action  to  be  taken  in  view  of  the 
withdrawal  by  Lord  Beaverbrook  of  his 
plan  of  re-organization.  In  a  statement 
to  press  representatives  in  London  Lord 
Beaverbrook  said  that  several  security 
holders  and  some  of  the  company’s 
creditors  had  not  accepted  his  scheme. 
Efforts  to  arrange  for  payment  of  first 
mortgage  bond  interest  due  August  1 
failed. 

The  Lake  St.  John  organization  failed 
to  meet  the  interest  due  on  its  6^  per 
cent  first  mortgage  bonds  outstanding  to 
the  amount  of  $4,888,000  and  on  its 
6^  per  cent  debentures  outstanding  to 
the  amount  of  $2,849,000. 

The  situations  in  respect  to  these  de¬ 
faults  are  dissimilar  in  that  Price  Broth¬ 
ers  will  have  ninety  days  of  grace  in 
accordance  with  the  terms  of  the  trust 
deed  securing  the  issue,  to  make  good 
the  default.  In  the  case  ot  Abitibi,  the 
sixty  days  grace  allowed  have  expired. 
No  immediate  action  is  e.xpected  as  re¬ 
gards  the  Lake  St.  John  securities. 

T 

Bay  State  Rates  Cut 
by  Commission  Order 

Admitting  that  further  reductions  in  net 
earnings  may  eventuate  during  the  next 
few  months  on  account  of  increasing 
taxation  and  uncertainties  of  industrial 
demand  for  power,  the  Massachusetts 
Department  of  Public  Utilities  none  the 
less  saw  fit  to  cut  down  the  rates  of 
several  utilities  in  findings  handed  down 
last  week  in  pending  cases.  The  Haver¬ 
hill  Electric  Company  was  ordered  to 
trim  5  mills  per  kw.-hr  off  its  maximum 
rate,  effective  Sept.  1.  The  new  rate 
will  begin  at  9^  cents  per  kw.-hr.  for 
the  first  4  kw.-hr.  per  room  per  month, 
and  the  board  believes  this  will  save  the 
consumer  $30,000  per  year.  The  Malden 
Electric  Company’s  maximum  rate  will 
l>e  cut  1  cent  per  kw-hr.  to  64  cents  and 
from  8^  to  7\  cents  on  the  room  rate. 
The  Quincy  Electric  Light  &  Power 
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L'ompany  will  have  to  provide  a  general 
service  1-cent  cut  and  a  5-niill  cut  in 
the  commercial  commodity  rate.  A  5- 
mill  reduction  is  also  ordered  in  the 
residential  rate  of  the  Attleboro  Steam 
&  Electric  Company.  In  the  case  of  the 
Central  Massachusetts  Electric  Com- 


THE  pressing  August  1  maturity 
has  passed  without  distress  among 
the  public  utilities,  leaving  September 
1  the  next  important  hurdle  to  be  met. 
In  banking  circles  the  success  of  the 
plans  to  tide  over  the  due  date  just 
passed,  accompanied  by  plans  for  per¬ 
manent  financing  of  the  more  prominent 
maturities,  was  viewed  with  satisfaction. 

.■\s  evidence  of  their  confidence  in  the 
public  utility  structure  of  the  country, 
the  principal  banking  institutions  in 
New  York  and  Chicago  over  the  past 
week-end  extended  accommodations  of 
$90,000,000  to  companies  that  had  im¬ 
portant  lx)nd  and  note  maturities. 

The  banks  were  evidently  determined 
to  prevent  any  sound  utility  company 
from  l)ecoming  embarrassed  as  a  result 
solely  of  the  handicaps  presented  over  a 
pericxl  of  months  by  difficult  bond  mar¬ 
ket  conditions. 

While  the  market  for  utility  securities 
has  improved  considerably  in  the  last 
two  or  three  weeks,  there  was  not  suffi¬ 
cient  time  for  arranging  refinancing  for 
several  companies  that  have  been  helped 
by  the  banks.  Permanent  financing  for 
such  companies  is  to  take  place  at  in¬ 
tervals,  beginning  this  week  with  an 
$18.(XK).000  issue  of  Commonwealth 
Edison  Company  of  Chicago. 

New  York  and  Chicago  banks  jointly 
made  available  $20,000,(KK)  to  pay  off 
that  amount  of  Commonwealth  Edison 
Company  3^  per  cent  notes  on  Saturday, 
and  $15,000,000  each  was  provided  for 
the  Peoples  Gas  Light  and  Coke  Com- 
I'-any  and  the  Public  Service  Company 
of  Northern  Illinois,  which  had  3^  per 
cent  and  4  per  cent  notes  due  on  Satur¬ 
day.  Thus  $50,000,000  was  raised  for 
the  three  Chicago  utilities,  formerly 
dominated  by  Samuel  Insull,  pending 
their  permanent  refinancing. 

The  $10,000,(X)0  5  per  cent  deben¬ 
tures  of  the  Public  Service  Company  of 
Northern  Illinois  also  were  paid  in  full 
with  funds  provided  by  the  banks  pend¬ 
ing  the  sale  of  permanent  securities. 

Banks  have  arranged  to  extend  for 
three  years  the  $5,650,000  loans  of  the 
Central  Public  Service  Corporation. 
I'he  company  met  an  interest  pavment 
of  nearly  $1.000.0(K). 

The  I’ennsylvania  Electric  Company 
met  a  maturity  of  $9,000,(KM)  of  34  per 


pany,  however,  serving  small  towns  and 
rural  territory  l)etween  Springfield  and 
Worcester,  the  board  dismissed  a  peti¬ 
tion  for  rate  reductions  on  the  ground 
that  the  volume  of  business  handled  by 
the  company  was  insufficient  to  justify 
a  cut  at  this  time. 

▼ 


cent  notes.  More  than  $5,1)00,000  of 
the  notes  had  been  exchanged  for  mort¬ 
gage  bonds  otherwise  acquired  or  prior 
to  the  maturity  date,  leaving  less  than 
$4,000,000  to  be  provided  in  cash.  The 
respon.se  of  .Associated  Gas  and  Electric 
security  holders  to  a  direct  offering  of 
fir. St  mortgage  bonds  on  the  instalment 
plan  was  an  important  factor  in  the 
meeting  of  this  maturity,  which  leaves 
the  .Associated  System  with  somewhat 
under  $2,000,000  of  matured  Staten 
Island  notes  to  be  provided  for. 

Unusual  clauses  in  Insull  indentures 

.A  noteworthy  feature  of  the  financial 
aid  tendered  to  In.sull  utilities  of  the 
Chicago  group  was  the  creation  of  a 
market  fund  independently  of  the  mort¬ 
gage  loans  for  the  benefit  of  the  Com¬ 
monwealth  Edison  Company.  There  wiM 
l)e  established  up  to  24  per  cent  each 
year  of  the  maximum  amount  of  the 
new  bonds.  The  fund,  which  is  non- 


cumulative,  will  be  used  for  the  pur¬ 
chase  of  these  bonds  if  they  are  avail¬ 
able  at  par  or  less. 

New  safeguards  for  investors  have 
been  provided  in  a  supplemental  inden¬ 
ture  to  the  mortgage  under  which  the 
bonds  are  issued.  Bonds  against  new 
properties  may  be  issued  in  an  amount 
not  exceeding  75  per  cent  of  the  cost  of 
the  new  properties,  but  only  if  the  com¬ 
pany  is  earning  twice  the  interest 
charges  on  bonds  outstanding  and  those 
proposed  to  be  issued. 

A  maintenance  and  renewal  fund  of 
not  less  than  124  cent  of  gross  earn¬ 
ings  is  to  be  provided  for  any  of  the 
following  purposes:  For  maintenance 
and  repair;  for  property  additions  which 
may  not  be  used  as  bases  for  the  issu¬ 
ance  of  new  bonds,  and  for  the  redemp¬ 
tion  and  cancellation  of  bonds  issued 
under  this  mortgage. 

In  the  New  York  area  nine  creditors 
ot  the  National  Electric  Power  Com¬ 
pany  have  filed  claims  aggregating  $19.- 
0(){),(XK).  For  the  present  operations  of 
the  National  Public  Service  Corpora¬ 
tion  and  its  subsidiary,  the  Seaboard 
Public  Service  Company,  will  be  con¬ 
tinued  under  their  present  managements. 

.A  voluntary  petition  in  bankruptcy 
has  been  filed  by  the  Electric  Manage¬ 
ment  and  Engineering  Corporation, 
service  company  of  the  National  Elec¬ 
tric  Power  group. 

Sale  at  auction  of  collaterial  securing 
.New  York  bank  loans  to  Insull  Utility 
Investments  and  to  the  Corporation  Se¬ 
curities  Company  of  Chicago,  has  been 
postponed,  for  the  sixth  time,  to  .Aug.  15. 


▼  T  ▼ 

ROADSIDE  STANDS  TURN  MODERNISTIC 


Flashed  white  opal  glass  framed  in  white  metal  forms  the  essential 
visible  elements  of  this  strictly  modern  roadside  stand  opposite  the 
University  of  Buffalo  campus  at  Buffalo,  N.  Y.  By  day  or  night  this 
construction  draws  business  without  screaming  signs  or  amenity-destroy¬ 
ing  factors.  Lamps  total  more  than  5  kw.  in  25,  40  and  60  watt  sizes. 


T  T 

Various  August  First  Maturities 
Met  with  Banks’  Aid 
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Wires  Ordered  Removed 
as  Hazard  to  Airport 

The  long  fight  of  officials  of  Washing- 
ton-Hoover  Airport,  the  Commerce  De¬ 
partment  and  local  aviation  interests  for 
removal  of  the  transmission  lines  border¬ 
ing  the  airport  came  to  a  conclusion 
when  the  Public  Utilities  Commission 
of  the  District  of  Columbia  sent  to  the 
Potomac  Electric  Power  Co.  an  order 
to  remove  all  poles  and  wires  for  a 
distance  of  2,140  feet  along  the  airport. 

It  is  understood  efforts  will  be  made 
to  have  the  wires  underground  before 
.\ugust  21,  the  date  for  the  starting  from 
the  airport  of  the  Atlantic  wing  of  the 
National  Handicap  Air  Derby  for  the 
Cord  Trophy. 

The  controversy  over  the  high  tension 
lines  along  the  airport  boundary  was 
responsible  for  the  holding  up  for  many 
months  of  night  airmail  operations  from 
Washington-Hoover  Airport.  Eastern 
.•\ir  Transport,  which  operated  night 
mail  service  for  three  years  from  Bolling 
Field  under  a  “temporary”  permit, 
moved  its  night  operations  to  the  local 
commercial  air  terminal. 

T 

AppI  ies  for  Another 
Mississippi  River  Plant 

The  Federal  I’ower  Commission  has 
an  application  for  a  preliminary  permit 
for  the  construction  of  a  hydro-electric 
dam  and  power  plant  on  the  Mississippi 
River  near  the  Chain  of  Rocks  in  the 
e.xtreme  northern  tip  of  St.  Louis,  filed 
by  Carl  G.  Stifel,  president  of  the  John 
H.  Gundlach  Real  Estate  Company,  St. 
Louis,  Mo. 

The  application  indicates  that  the 
contemplated  plant  would  generate 
175,000  hp.  The  plans  also  call  for  the 
construction  of  a  lock  system  on  the 
Missouri  side  of  the  river  and  a  power 
plant  on  the  Illinois  side  of  the  river. 

The  dam  would  raise  the  low-water 
stage  of  the  river  above  the  dam  to  25 
ft.  and  is  e.xpected  to  back  up  water  as 
far  upstream  as  Grafton,  Ill.,  near  the 
point  where  the  Illinois  River  joins  the 
.Mississippi. 

T 

Tax  on  Interstate  Energy 
Upheld  in  Carolina  Tax 

three-judge  federal  court  has  filed  a 
unanimous  decision  sustaining  the  1931 
excise  ta.x  on  electrical  power  in  South 
Carolina.  Immediately  the  companies 
involved,  namely.  Broad  River  Power 
Company,  South  Carolina  Power  Com- 
j)any,  and  the  Le.xington  Power  Com¬ 
pany,  asked  for  and  were  permitted  to 
appeal  the  decision  to  the  United  States 
Supreme  Court. 

The  court  held  that  there  was  no 


Real  Improvement 
May  Be  Near 

DUSINESS  (indexes,  augmented  by 
^  the  forces  of  ballyhoo  and  propa¬ 
ganda,  are  continuing  to  show  the 
improvement  which  is  cumulatively 
leading  to  the  betterment  of  public 
sentiment.  No  major  reactions  to  the 
advances  in  commodity  or  security 
prices  have  occurred. 

A  check  to  the  deflation  of  out¬ 
standing  member-bank  credit  is  seen 
in  the  fact  that  loans  and  investments 
of  reporting  member  banks  of  the 
Federal  Reserve  System  rose  $1,000,- 
000  in  the  week  ending  July  27. 
This  is  the  first  week  since  June  1 5 
that  a  decline  was  not  reported. 

President  Hoover  plans  a  general 
conference  to  consider  the  extension 
of  the  5-day  week  principle.  New 
law  permits  Federal  Reserve  to  loan  to 
individuals  or  corporations,  under 
limitations,  where  commercial  loans 
are  not  obtainable. 

Car  loadings,  probably  the  most  re¬ 
liable  indication  of  actual  business 
activity  fail  to  hold  previous  gains  and 
slump  once  more.  Energy  production, 
always  as  good  an  indicator,  fails  to 
show  marked  strength.  Sustained  im¬ 
provement  in  these  factors  will  be 
significant  as  retail  and  wholesale 
markets  absorb  larger  volumes  of  manu¬ 
factured  materials. 


denial  of  equal  protection  of  law  be¬ 
cause  the  gas  companies  were  not  taxed ; 
nor  because  industrial  plants  producing 
their  own  power  are  not  taxed ;  nor 
Irecause  municipalities  producing  power 
are  not  taxed ;  nor  because  there  are  no 
means  provided  for  determining  the  tax 
on  power  brought  from  without  and  sold 
within  the  state ;  nor  because  it  will 
reduce  the  property  tax.  That  it  in  no 
way  violates  the  commerce  clause  of 
the  constitution  of  the  United  States 
nor  does  it  violate  any  provision  of 
the  South  Carolina  constitution. 

T 

Commercial  Use  Defined 
for  Electrical  Energy  Tax 

Since  the  revenue  bill  imposed  the  3 
per  cent  tax  on  commercial  and  domestic 
electrical  consumption  there  has  been 
much  uncertainty  where  the  dividing 
line  could  be  drawn  between  commerical 
and  general  power  use.  This  has  now 
been  answered  along  with  several  other 
points  in  a  ruling  on  July  26  by  David 
Burnet,  commissioner  of  internal  re¬ 
venue.  Character  of  use  takes  preced¬ 
ence  over  the  utility  company's  classi¬ 
fication  in  the  matter  of  fixing  the  tax 
incidence.  No  specific  reference  is  made 
to  the  demand  charge  hut  the  expres¬ 
sions  “flat  charge”  and  “whether  energy 
paid  for  is  actually  used”  presumably 
puts  the  tax  on  the  demand  charge  as 
well  as  on  the  energy  charge.  The  rul¬ 
ing  in  part  is  as  follows,  amending 
articles  40  and  41  of  Regulations  42: 

All  electrical  energy  furnished 
consumer  is  taxable  except  (1)  elec¬ 
trical  energy  furnished  for  industrial 
consumption,  e.g.,  that  used  in  manu¬ 
facturing,  processing,  mining,  refining, 
.shipbuilding,  building  con.struction. 
etc.,  and  (2)  that  furni-shed  for  other 
uses  which  likewise  cannot  be  classed 
as  domestic  or  commercial,  such  as 
used  by  public  utilities,  water  works, 
irrigation  companies,  telegraph,  tele¬ 
phone  and  radio  communication  com¬ 
panies,  railroads,  other  common 
carriers,  educational  Institutions  not 
operated  for  private  profit,  churches, 
and  charitable  institutions.  However, 
electrical  energy  is  subject  to  tax  if 
consumed  in  the  commercial  phases  of 
industrial  or  other  businesses,  such  as 
in  office  buildings,  sales  and  display 
rooms,  retail  stores,  etc. 

Where  electrical  energy  is  supnlied 
to  a  single  consumer  for  two  or  more 
purposes,  the  .specific  use  for  which 
the  energy  is  furnished,  i.e.,  whether 
for  domestic  or  commercial  consump¬ 
tion,  or  for  other  consumption,  shall 
determine  its  taxable  status.  Where 
the  consumer  has  all  the  electrical 
energy  used  at  a  given  location  fur¬ 
nished  through  one  meter,  the  pre¬ 
dominant  character  of  the  business 
carried  on  at  such  location  shall 
deteimine  the  classification  of  elec¬ 
trical  consiimption  for  the  purpo.ses 
of  this  tax. 

Tlie  tax  attaches  to  all  amounts 
paid  for  electrical  energy  for  domestic 
or  commercial  consumption  iirespt?c- 
tive  of  whether  any  of  the  energy  paid 
for  is  actually  used.  Tn  other  w’ords, 
the  tax  is  due  on  all  such  payments 
whether  in  the  form  of  a  minimum 
charge,  a  flat  charge,  or  otherwise. 

Where  a  discount  is  deductible  from 
the  gross  charge  for  electrical  energy 
if  payment  therefor  is  made  within 
a  prescribed  period  or  where  an  ad¬ 
ditional  amount  is  added  for  failure 
to  make  payment  within  a  prescribed 
period,  the  tax  attaches  to  the  amount 
actually  paid. 


Tlie  fourth  and  fifth  parajjraphs  of 
article  41  of  Regulations  42  are  amended 
to  read  as  follows : 

Persons  claiming  e.xemption  on  the 
ground  that  the  energy  furnished  is 
not  for  domestic  or  commercial  con¬ 
sumption  must  submit  to  the  person 
furnishing  the  energy  satisfactori- 
evidence  showing  that  it  was  used  for 
purposes  other  than  domestic  or  com¬ 
mercial. 

T 

ElectriRcation  of  Farms 
in  Virginia  Grows  Rapidly 

Since  inaugurating  a  rural  electrifica¬ 
tion  bureau  in  the  fall  of  1927,  the 
Virginia  Electric  and  Power  Company 
has  built  125  rural  line  extensions  total¬ 
ing  168  miles,  according  to  President 
J.  G.  Holtzclaw.  The  total  of  farm 
customers  served  by  the  company  at  the 
end  of  last  year  was  1,919  an  increase 
of  360  over  the  previous  year,  which,  in 
turn,  reflected  an  increase  of  449. 

President  Holtzclaw  said  concerning 
his  company’s  rural  program : 

“During  the  year  1931  the  installfition 
of  electric  cooking  ranges  in  farm  homes 
increased  211  per  cent  over  the  previous 
year ;  electric  water  heater  installations 
increa.sed  33  per  cent,  and  electric  re¬ 
frigerators  increased  224  per  cent. 

“The  total  kilowatt  hours  of  elec¬ 
tricity  consumed  by  our  farm  customer^ 
in  1929  was  992.190  and  in  1931  they 
were  increased  to  2,648,883. 
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Coming  Meetings 

WiaconHln  Utilities  Association — Com¬ 
mercial  section,  Eau  Claire,  Wis., 
Auk.  25-26.  John  N.  Cadby,  135  W. 
Wells  St,  Milwaukee,  Wis. 

American  Institute  of  Electrical  Enfi- 
neers — Pacific  Coast  convention,  Van¬ 
couver,  B.  C.,  Aug.  30-Sept.  2.  Middle 
Eastern  District  Meeting,  Baltimore, 
Md.  Oct  10-13.  H.  M.  Henline,  33 
West  39th  St.,  New  York. 

Pennsylvania  Electric  Association — Bed¬ 
ford  Springs,  Pa.,  Sept.  7-9.  H.  A. 
Buch,  Telegraph  Bldg.,  Harrisburg. 

Kocky  Mountain  Division,  N.E.L.A.— 
Stanley  Hotel,  Estes  Park,  Colo., 
Sept.  12-14.  G.  B.  Lewis,  367  Gas 
&  Electric  Bldg.,  Denver. 

Empire  State  Uas  &  Electric  Associa¬ 
tion — Saranac  Inn,  N.  Y.,  Sept.  22 
and  23.  C.  H.  B.  Chapin,  Grand  Cen¬ 
tral  Terminal,  New  York. 

lllnminating  Enirineering  Society — New 
Ocean  House,  Swampscott,  Mass., 
Sept  26-30.  E.  H.  Hobbie,  29  W. 
39th  St.,  New  York. 

National  Electrical  Wholesalers  .\sso- 
ciation — Hotel  Statler,  Buffalo,  N.  Y., 
Sept.  26-30.  E.  Donald  Tolies,  165 
Broadway,  New  York. 

American  Welding  Society  —  Buffalo, 
N.  Y.,  Oct.  3-7.  M.  M.  Kelly,  29 
West  39th  St.,  New  York. 

National  Safety  Council — Washington, 
D.  C.,  Oct.  3-7.  W.  H.  Cameron,  20 
N.  Wacker  Drive,  Chicago. 

Great  I^akes  Division,  N.E.E.A. — French 
Lick  Springs,  Ind.,  Oct.  6-8.  T.  C. 
Polk,  20  N.  Wacker  Drive,  Chicago. 

.tsHoclation  of  Electragists  International 
— Kansas  City,  Mo.,  Oct.  10-12.  L.  W. 
Davis,  4  20  Lexington  Ave.,  New  York. 

T 

South  Carolina  Board 
Proposes  Rate  Reduction 

Broad  River  Power  Company  has  been 
ordered  to  show  cause  on  August  17  by 
the  South  Carolina  Railroad  Commission 
why  “its  existing  rate  schedules  for 
electric  light  and  power  should  not  be 
investigated  and  declared  unreasonable 
and  excessive,”  and  why  it  should  not 
adopt  and  put  into  effect  revised  rate 
schedules  similar  to  those  proposed  by 
the  electrical  division  of  the  commis¬ 
sion.  Specifically,  a  20  per  cent  rate 
reduction  is  suggested. 

This  action  follows  a  state-wide  in¬ 
vestigation  of  utility  rates  by  the  com¬ 
mission  (Electrical  World,  July  9, 
1932,  page  40). 

The  utilities  division  next  will  in¬ 
vestigate  the  rates  of  the  Carolina  Light 
and  Power  Company  with  a  view  to 
determine  whether  or  not  changes 
should  be  proposed  in  its  schedules. 

The  division  expects  that  the  ag¬ 
gregate  reductions  to  be  recommended 
for  all  power  companies  doing  business 
in  South  Carolina  will  cut  approximately 
$1,000,000  from  the  bills  of  consumers. 

According  to  the  Railroad  Commis¬ 
sion,  the  adoption  of  the  proposed  new 
schedules  would  mean  that  over  a  period 
of  one  year  there  would  be  a  reduction 
of  24.10  per  cent  to  domestic  customers, 
16.32  per  cent  to  commercial  lighting 
customers,  and  2?.54  per  cent  to  small 
power  consumers  of  the  Broad  River 
Co.  which  has  11,077  domestic  customers. 

According  to  the  report,  the  97.7  per 
cent  affected  by  the  new  schedules  pay 


30.71  per  cent  of  the  annual  gross 
revenue  of  the  company  from  the  elec¬ 
tric  operations,  yet  they  consume  only 
7.67  per  cent.  Eliminating  the  sales  to 
other  utilities  these  customers  pay  44.15 
■per  cent  of  the  revenue. 

T 

Doherty  Stock  Sale 
Still  Enjoined  in  Kansas 

Judge  George  H.  Whitcomb  of  the 
Shawnee  .County  district  court  has 
granted  a  permanent  injunction  pro¬ 
hibiting  the  sale  of  Cities  Service 
Company  securities  in  Kansas  by  the 

▼ 


concern  and  by  Henry  L.  Doherty  & 
Co.,  but  at  the  same  time  granted  a 
stay  to  enable  an  appeal  to  the  state 
supreme  court. 

The  procedure  is  explained  to  be  a 
legal  formality  which  would  facilitate 
an  appeal  to  the  United  States  supreme 
court  should  the  state  court  ruling  be 
adverse  to  Cities  Service. 

Cities  Service  attorneys  have  an¬ 
nounced  their  intention  to  appeal  to  the 
state  supreme  court  from  Judge  Whit¬ 
comb’s  ruling  earlier  in  the  month  that 
the  concern  was  required,  under  the 
Kansas  speculative  securities  act,  to 
register  its  stocks  with  the  state  banking 
department. 

T  T 


Federal  Power  Board  Formulates  Policy 


on  Land  Costs  for  FHydro  Projects 


Supplementing  its  earlier  brief  order 
drastically  cutting  the  allowance  for 
construction  costs  of  the  Mitchell  Dam 
of  Alabama  Power  Company,  the  Fed¬ 
eral  Power  Commission  has  now  issued 
a  formal  order  which  constitutes  a  most 
important  ruling  in  the  matter  of  fixing 
hydro  construction  costs.  In  reducing 
the  companv’s  claim  of  $10,646,056.76  to 
$6,173,576.82,  one  item  of  $3,500,000 
was  allowed  only  to  the  extent  of  $76,- 
135.09  (see  Electrical  World,  July  23, 
1932,  page  98)  to  cover  the  actual  cost 
of  lands  to  the  licensee  at  the  time  of 
acquisition.  The  company  had  con¬ 
tended  that  the  value  of  the  land  was 
that  obtained  by  capitalizing  at  8  per 
cent  the  difference  in  the  cost  of  steam 
versus  hydro  power  generation.  This 
procedure  was  discarded  as  being  an 
ephemeral  and  transitory  value  based 
upon  a  temporary  and  changing  balance 
of  technique  and  costs  in  energy  gen¬ 
eration. 

To  the  objection  that  the  small  allow¬ 
ance  included  nothing  for  assembled 
value  the  commission  answered  that  any 
water  rights  “attached  to  the  land  were 
naturally  included  in  the  price  paid  by” 
the  various  company  purchasers  which 
ultimately  merged  into  Alabama  Power 
Company. 

At  another  point  a  fee  of  $1,500  to  an 
attorney  was  disallowed  because  it  cov¬ 
ered  representation  of  the  licensee’s  in¬ 
terests  with  reference  to  the  formulation 
and  adoption  of  general  rules  and  regu¬ 
lations  by  the  commission  after  the  en¬ 
actment  of  the  water  power  act.  It  was 
decreed  not  a  proper  charge  to  the  con¬ 
struction  costs  of  a  particular  licensed 
project. 

Dixie  Construction  Company,  a  sub¬ 
sidiary,  built  the  dam  and  the  parent 
company  included  in  its  schedule  $183,- 
540.15  to  cover  a  3  per  cent  profit  on 
the  direct  and  overhead  expenditures  of 
the  Dixie  company.  This  was  disal¬ 


lowed  because  the  parent  company  could 
have  claimed  no  profit  if  it  had  executed 
the  work  as  a  departmental  function. 
Inasmuch  as  the  Dixie  company  was 
viewed  by  the  commission  as  substan¬ 
tially  a  department  of  the  licensee  the 
claim  was  disallowed  in  its  entirety. 

Cost  of  energy  used  in  the  construc¬ 
tion  was  allowed  at  $30,660.88  as  against 
the  company’s  claim  of  $72,788.92.  The 
latter  figure  had  been  computed  on  the 
commercial  rates  on  the  plea  that  it 
would  have  been  discriminatory  and 
therefore  illegal  to  have  sold  it  to  the 
Dixie  company  for  less.  The  commis¬ 
sion  allowed  only  the  out-of-pocket  or 
increment  cost  of  supplying  the  energy 
since  nothing  in  the  contract  wdth  the 
builder  required  that  he  buy  the  energy 
at  commercial  rates  or  even  buy  it  at  all. 

An  interest-during-construction  item 
of  $672,342.33  remains  to  be  adjusted 
by  the  commission.  But  the  present 
order  announces  that  the  allowance  will 
exclude  interest  for  any  period  not,  with 
due  diligence  and  prudence,  “reasonably 
necessary  for  the  completion  of  all 
process  required  for  the  completion  of 
the  achievement  of  the  project  in  com¬ 
mercial  ofieration,”  including  prelimi¬ 
nary  investigations,  designs,  acquisition 
of  lands,  etc.  Interest  on  land  costs  is 
to  be  allowed  “not  as  a  part  of  the  cost 
of  such  land  but  as  the  necessary  and 
inevitable  cost  of  withholding  funds  in¬ 
vested  in  the  construction  of  the  project 
from  productive  use  until  it  can  be 
placed  in  commercial  operation.” 

Commissioner  McNinch  in  a  partially- 
dissenting  opinion  characterized  as 
absurd  the  contention  of  the  company 
that  the  commission,  while  empowered 
to  hold  hearings  and  receive  evidence, 
should  not  now  record  any  conclusions 
but  merely  file  the  information  against 
the  day  fifty  years  hence  when  recapture 
actions  might  necessitate  recourse  to  the 
cost  data. 
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Boards  Fear  Clarion 
Holders  Are  Wiped  Out 

Consideration  is  being  given  by  the 
Federal  Power  Commission  in  coopera¬ 
tion  with  the  Pennsylvania  Public  Serv¬ 
ice  Commission,  to  the  financial  conduct 
of  the  Clarion  River  Power  Company. 
There  has  been  an  exchange  of  letters 
between  Commissioner  Geo.  W.  Wood¬ 
ruff  of  the  State  Commission  and  Chair¬ 
man  Smith  of  the  Federal  Commission. 
General  Counsel  Ryan  of  the  Federal 
Power  Commission  has  suggested  a  con¬ 
ference  to  determine  what  cooperative 
effort  should  be  made  to  remedy  what 
seems  a  serious  condition  in  the  affairs 
of  this  licensed  project. 

From  the  Pennsylvania  State  officials, 
the  Federal  Commission  has  learned  of 
a  transfer  of  all  the  property  of  the 
Clarion  River  Power  Company  which 
licensee  company,  however,  has  not  as 
yet  requested  any  approval  of  the 
transfer  of  the  Federal  license.  The 
Federal  water  power  act  requires  prior 
authority  for  any  voluntary  transfer  of 
license,  and  while  the  transfer  of  the 
property  to  the  Pennsylvania  Electric 
Company  on  March  7,  1932,  was  termed 
a  Trustee’s  Sale,  the  transaction  was 
one  between  closely  affiliated  corpor¬ 
ations,  both  coming  under  the  control  of 
the  Associated  Gas  and  Electric  Com- 
j)any,  the  one  holding  company,  it  will 
be  remembered,  that  refused  to  make 
any  answer  to  the  Federal  Power  Com¬ 
mission  in  its  recent  study  of  holding 
companies. 

Another  question  seemingly  involved 
in  the  transfer  of  the  Clarion  River 


property  is  whether  the  equity  of  the 
holders  of  nearly  four  and  a  half  million 
dollars  of  the  Clarion  Company’s  “par¬ 
ticipating”  preferred  stock  has  been 
wiped  out  by  the  transaction.  At  the 
time  of  the  sale  of  the  Clarion  River 
property  under  foreclosure  by  the  parent 
company,  there  was  outstanding  $4,453,- 
000  of  preferred  stock  without  voting 
power  which  was  held  by  outside  in¬ 
vestors. 

The  Federal  Commission  is  informed 

T 


that  when  asked  as  to  the  effect  of  the 
sale  on  this  amount  of  preferred  stock, 
the  company  replied  that  “no  assets  re¬ 
mained  for  any  stockholders,  either  par¬ 
ticipating  or  common.” 

T 

Further  Appeal  on  Consent  Decree 

Potomac  Electric  Power  Co.  noted  an 
appeal  to  the  District  Court  of  Appeals 
from  the  decision  of  Justice  Oscar  R. 

T  T 


Utility  Securities  Swins  Upward 
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Weekly  Output  Continues  Upward 
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Luhrin^  sustaining  the  action  of  the 
Public  Utilities  Commission  in  passing 
an  order  abrogating  the  consent  decree 
of  Decemfjer  31,  1934,  and  setting  up  a 
new  sliding-scale  method  of  determining 
electric  rates  in  Washington.  At  the 
request  of  the  company,  the  court  fixed 
Octoljer  10  as  the  limit  for  filing  and 
submitting  the  statement  of  evidence  on 
which  the  appeal  will  be  based. 

▼ 

British  Kilowatt-hours 
Increase  Every  Month 

During  the  three  months’  period  ended 
June  30  the  production  of  electricity 
l)y  authorized  undertakings  in  the 
United  Kingdom  was  10.54  per  cent 
greater  than  in  the  corresponding 
figure  of  1931.  The  quarter’s  output 
was  2,704,000, 0(X)  kw.-hr.,  compared  with 
2,446,000,000  a  year  ago.  For  the  half 
year  to  date  6,089,000,000  units  have 
l)een  generated,  against  5,639,000,000 
in  the  first  half  of  1931,  the  rate  of  in¬ 
crease  being  7.98  per  cent. 

This  remarkable  growth  in  the  use 
of  electricity  is  due  to  the  transformation 
wrought  in  the  electrical  supply  industry 
by  the  grid  scheme. 

The  June  cmtput  total  of  822,000,000 
units  is  nearly  6  per  cent  up  on  June. 
1931,  and  constitutes  a  new  record  for 
the  month.  The  astonishing  fact  is 
that  every  monthly  total  of  electricity 
output  in  Britain  this  year  has  been 
a  record,  .\long  with  the  steady  devel¬ 
opment  of  electricity  supply  for  do¬ 
mestic  purposes  the  i*dustrial  consump¬ 
tion  in  many  areas  is  now  going  ahead. 


Rise  in  the  energy  output  of  electric 
light  and  power  plants  for  the  third 
consecutive  week  during  the  month  of 
July  brought  the  total  for  the  week 
ended  July  30  up  to  1,440,386,000 
kw.-hr,  from  1,433,993,000  kw.-hr.  in 
the  preceding  week. 

The  decrease  compared  with  1931  is 
less  than  it  was  a  week  ago,  12.4  per 
cent  against  13.1  per  cent. 

As  indicated  in  the  accompanying 
tables  based  on  weekly  reports  by  the 
National  Electric  Light  Association,  the 
only  regional  change  of  any  importance 
revealed  from  conditions  in  the  week 


ended  July  23  was  in  New  England, 
previously  down  11.7  per  cent,  changed 
to  9.5  per  cent. 

Weekly  Output,  Millions  of  Kw.-Hr. 


Week  Ended  1932  1931  1930  1929 

July  30 .  1,440  1.644  1,678  1,725 

July  23 .  1,434  1,651  1.686  1.723 

July  16 .  1,416  1,645  1,667  1.727 

July  9 .  1,342  1,604  1.626  1.712 

July  2 .  1.457  1,607  1.594  1.592 

Per  Cent  Change  from  1931 

- Week  Ended - 

Rejiion .  July  30  July  23  July  16 

.\tlantic  Seaboard .  —  9.0  —  9.8  — 10.3 

New  England  alone. .  ■ —  9.5  — 1 1.7  — 1 1.4 

Central  industrial .  — 15.1  — 15.0  — i6.  I 

Pacific  Coast .  — 14.7  — 1^9  —  i6.2 

United  States .  — i2.4  — iLl  — 13  9 


T  T  T 


.\rticle 

Generators: 

Direct  current . 

Alternating . 

Steam  turbo  -  generator 

sets . 

Accessories  and  parts . 

Arc- welding  sets . 

Self  -  contained  lighting 

outfits . 

Batteries . 

Transforming  or  converting 
apparatus: 

Power  transformers  over 

500  kva . 

Distribution  transformers, 

500  kva.  and  less . 

Instrument  transformers. 

Other  transformers . 

Complete  battery  char¬ 
gers,  non-rotating . 

Double-current  and  mo¬ 
tor  generators,  dyna- 
motors,  synchronous 
and  other  converters. . . 
Transmission  and  distribu¬ 
tion: 

Switchboards,  circuit 
breakers  over  10  amp. 

and  fusee . 

Watt-hour  and  other 

measuring  meters . 

Indicating  recording  in¬ 
struments . 

Other  electrical  testing  ap¬ 
paratus . 

Lightning  arresters,  choke 
coils,  reactors  and  parts 


Exports  of  Electrical  Equipment  (Preliminary) 


/ - May 

1931 

1932 

$16,643 

672,414 

$2,908 

20,807 

626 

59,527 

51,290 

1,909 

144,091 

11,375 

32,711 

545,556 

88,346 

261,733 

12,871 

23,444 

58,003 

10,606 

43,152 

13,548 

4,264 

13,695 

3.150 

1,441 

87,912 

14,452 

132,977 

56,124 

70,332 

14,117 

90,107 

38,793 

64,412 

44,721 

51,016 

19,633 

- -  May 

-  .  ^ 

.Article 

Motors,  starters,  etc.: 

1931 

1932 

Fractional  -  horsepower 

motors . 

$226,825 

$70,554 

Stationary  motors . 

143,989 

55,056 

Railway  motors . 

Electric  locomotives . 

Electric  motor  trucks . 

15,240 

39,953 

54,163 

15,600 

261,016 

2,740 

Starting  and  controlling 

equipment . 

Portable  electric  tools. . . . 

136,839 

55,042 

40,536 

28,153 

.Accessories  and  parts . 

Electric  refrigerators: 

128,404 

85,929 

Household . 

1,001,266 

388,631 

Commercial  up  to  1  ton. . . 

331,806 

125,415 

Parts . 

575,851 

237,767 

Electric  appliances: 

Flashlignt  cases . 

42.894 

29,591 

Electric  fans . 

Electromechanical  health 

51,149 

24,990 

exercisers . 

2,536 

1,018 

Electric  incandescent 

bulbs . 

Searchlights  and  flood- 

61,489 

41,527 

lights . 

Electric  household  wash- 

16,363 

3,636 

ing  machines . 

Electric  domestic  vacuum 

124,492 

28,389 

cleaners . 

Other  domestic  motor 

136,610 

72,877 

dr'  '/en  devices  except 
tools . 

51,667 

19,269 

Electric  flatirons . 

15,777 

9,410 

Electric  cooking  ranges. . . 
Other  domestic  heating 

29,724 

7,444 

and  cooking  devices. .  .  . 
Industrial  electric  fur- 

52,712 

21,932 

nace  ovens  and  other 
heating  devices . 

59,947 

8,053 

.Article 

- May 

1931 

1932 

Therapeutic  and  X-ray 
apparatus . 

$115,856 

$47,704 

Signal  and  communication 
devices; 

Radio  apparatus . 

Telegraph  apparatus . 

Telephone  apparatus . 

Bells,  buxzers,  annuncia¬ 
tors  and  alarms . 

'  1,784,087 
23,709 
182,076 

23,651 

879,954 
7,3  4 
59,047 

9,889 

Other  electric  apparatus; 
Starting,  lighting  and  ig¬ 
nition  equipment . 

Insulating  material . 

77,015 

31,101 

43,864 

14,239 

Miscellaneous  wiring  and 

supplies . 

Electrical  porcelain . 

847,150 

72,307 

476,035 

23,529 

Carbons  and  electrodes: 
Electrodes  for  electric 

furnaces . 

Other  carbon  products _ 

106.800 
59,292  . . 

112,222 

5,866 

Other  carbon  products _ 

29,248 

Insulated  iron  or  steel  wire 

and  cable . 

Rubber-covered  wire . 

Weatherproof  wire . 

Telephone  cable . 

Other  insulated  copper 
wire . 

10,460 

31,163 

29,283 

12,917 

114,206 

870 

6.916 

30,705 

7,671 

285 

Nickel-chrome  electric  re¬ 
sistance  wire . 

23,993 

31,085 

Electric  clocks .  6,101 


Totals .  $9,052,544  $4,085,281 

Five  months  ended  May  31 .  $41,771,490  $22,570,556 
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CIcmmer  Takes  Over 
Waynesboro  Range  Plant 

K.  H.  Cleninier,  of  Waynesboro,  Va.,  has 
announced  the  purchase  of  the  Loth 
Stove  business  from  the  Edison-Gen¬ 
eral  Electric  Appliance  Company  and 
the  merger  of  it  with  the  Rifle  Ram 
Works.  The  new  concern,  which  will 
manufacture  rams  and  stoves,  will  be 
known  as  the  Rifle  Loth  Corporation. 
Clemmer  is  president  and  general 
manager.  Immediate  efforts  to  install 
necessary  machinery  and  begin  opera¬ 
tions  are  to  he  made  and  a  considerable 
force  of  employes  will  l>e  added  accord¬ 
ing  to  recent  reports. 

T 

Oriental  Lamp  Business 
Goes  Increasingly  to  Japan 


office  in  Mukden.  While  the  superior 
quality  of  the  American  article  is  gen¬ 
erally  recognized,  this  advantage  is  out¬ 
weighed  by  the  extremely  low  prices  at 
which  the  Japanese  bulbs  are  offered. 
Up  until  1930,  American  manufacturers 
supplied  approximately  20  per  cent  of 
the  bulbs  used  in  Manchuria,  with 
Germany  supplying  10  per  cent  and 
Japan  the  remainder.  Since  that  time 
Soviet  Russian  bulbs  have  gained  en¬ 
trance  to  the  market  and  the  respective 
proportions  of  the  supplying  countries 
now  stand:  Japan,  80  per  cent;  United 
States.  10  per  cent;  Germany  and 
Russia,  about  5  per  cent  each. 

Japanese  light  bulbs  have  been  im¬ 
ported  into  the  United  States  in  increas¬ 
ing  quantities.  Commerce  Department 
statistics  show.  During  1931  the  total 
value  of  these  import  was  $1,373,230, 
representing  approximately  71  million 
bulbs.  Shipments  during  the  month  of 
March  of  this  year  from  Japan  were 
valued  at  $1 38,0(30  and  in  .\pril  $81,000. 
About  one  third  of  the  Japanese  bulbs 
coming  into  this  country  are  large,  the 
remainder  being  miniature  bulbs  for  use 
in  flashlights,  decorations,  etc. 


Largely  as  a  result  of  keen  Japanese 
competition,  which  is  entirely  on  a  price 
basis,  sales  of  .American  light  bulbs  in 
.Manchuria  have  fallen  off  approximately 
50  per  cent  in  the  past  two  years,  the 
Commerce  Department  is  advi.sed  by  its 


T  T  ▼ 

Construction  Costs  Rise 


After  dropping  steadily  for  many 
months  the  construction  cost  in- 
de.xes  show  definite  signs  of  resistance 
to  further  decline.  Not  only  the  gen¬ 
eral  figures  but  those  for  electric  light 
and  power  and  electric  railways  indi¬ 
cate  this  tendency.  The  month  of  April 
appears  to  have  established  the  point  of 
resistance.  .An  upward  movement  which 
may  not  be  maintained  is  shown  for  the 
electric  light  and  power  and  general. 

If,  as  now  seems  to  be  the  case,  the 
turning  point  has  actually  arrived,  then 
this  is  the  opportune  time  for  action  by 
power  companies  that  have  made  plans 
to  improve  or  e.xtend  their  facilities  in 
anticipation  of  future  needs  and  that 
have  been  waiting  to  do  so  at  minimum 
cost. 

I  his  movement  corresponds  some¬ 
what  with  the  strength  shown  in  com¬ 


modity  prices  and  in  the  stock  and  bond 
market.  Presumably  one  of  the  first 
signs  of  returning  economic  strength 
upon  which  future  trade  recovery  may 
be  built. 

Last  year  there  was  a  decline  of  8  per 
cent  in  the  electric  light  and  power  inde.x 
from  June  to  July. 


Construction  Cost  Indexes;  Electric  Light 
and  Power,  Electric  Railway  and  General 


Base  Itl.'l  -  IM 


July.  I9J2 . 

June,  1932 . 

May.  1932 . 

April,  1932 . 

July,  1931...... 

Last  5  yrs.  high 

Month . 

Last  5  yrs.  low 
Month . 


Electric 

General — 

Light  and 

Electric 

Engineering 

Power* 

Railway* 

Netce- Record 

132 

150 

153.4 

131 

150 

152.2 

132 

151 

152.8 

132 

151 

153.1 

148 

169 

174.4 

184 

206 

210.4 

.\pr.  ’29 

Nov.  ’28 

Feb.  ’29 

131 

150 

152.2 

June,  ’32 

June.  ’32 

June.  ’32 

♦Computed  by  .\lbert  S.  Richey. 


Major  New  Construction 
This  Week 

pOWER  sub-station  equipment, 
'machine  drives,  heavy  duty  motors 
and  pumping  machinery  will  be  in¬ 
stalled  in  new  oil  refinery  of  Sheridan 
Oil  &  Refining  Company,  Sheridan, 
Wyo.,  Cost  about  $90,000. 

Until  August  16,  bids  are  asked  by 
Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.C., 
for  two  turbo-generator  sets,  circuit 
breakers,  etc.,  for  New  York  or  San 
Francisco  Navy  Yards  (Schedule 
8488).  Also  transformers,  switching 
equipment,  and  switchboard  for  Phila¬ 
delphia*  Navy  Yard  (Schedule  8434). 

Machine  drives,  motors  and  con¬ 
veyors  required  for  multi-story  addition 
to  San  Francisco,  Calif.,  plant  of  Best 
Foods,  Inc.  Estimated  to  cost  $100,000. 

Transformers  and  equipment,  ma¬ 
chine  drives,  motors  and  controls, 
electric-operated  pumping  machinery, 
etc.,  will  be*  installed  in  new  oil 
refinery  at  McPherson,  Kan.,  by 
Dickey  Oil  Company.  Cost  over 
$350,000. 

Bids  asked  by  Los  Angeles,  Calif., 
until  August  23,  for  one  steam  turbine 
electric  generator  and  accessories, 
81,250  kva.  rating,  13.800  volts, 
50  cycles,  for  city-owned  generating 
station  at  Wilmington  harbor  (Specifica¬ 
tion  No.  2827).  At  same  time,  for 
first  of  two  steam  generating  units  and 
appurtenances  for  same  station  (Speci¬ 
fication  No.  2826). 

Until  August  25.  bids  are  being 
asked  by  Bureau  of  Prisons,  Depart¬ 
ment  of  Justice,  Washington,  D.C., 
for  a  $700,(X)0  group  of  buildings  at 
United  States  Southwestern  Reformatory, 
El  Reno.  Okla..  including  combination 
power  plant  and  other  electric-mechani¬ 
cal  units  (Schedule  733). 


June  Refrigerator  Sales 
Exceed  Quota 

Sales  of  household  electric  refrigerator.-, 
in  the  United  States  for  the  first  six 
months  of  this  year  numbered  594,910, 
according  to  James  E.  Davidson  of  the 
N.E.L..A.  electric  refrigeration  bureau. 
This  compares  with  597,454  in  1931. 

June  sales  were  156,720,  as  compared 
with  119,761  in  June,  1931.  Sales  in 
June  represent  130.6  per  cent  of  the 
month’s  quota  of  120,010  set  by  the 
bureau  in  its  campaign  for  the  sale  of 
a  million  refrigerators  this  year,  and 
mark  the  largest  percentage  of  quota 
realization  in  any  month  so  far  in  1932. 

T 

New  York  Metal  Prices 

July  27,  1932 
Cents  per 
Pound 

Copper,  electrolytic .  5.25 

Lom,  Am.  S.  A  R.  price  2.80 

.\ntimony .  5.00 

Nickd,  ingot .  35.00 

Zinc,  spot .  2.85 

Tin,  Straits .  21.05 

.\iuminum.  99  per  cent..  23.  30 


August  2,  1932 
Cents  per 
Pound 
5.25 
2.95 
5.00 
35.00 
2.95 
21.50 
23.30 
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For  Better  Wirins  in  Kentucky 

A  comprehensive  plan  for  improvement 
of  electrical  wiring  in  Kentucky  is  being 
undertaken  by  the  Kentucky  chapter, 
International  Association  of  Electrical 
Inspectors.  An  educational  committee 
has  been  formed  to  arrange  to  raise  an 
income  of  approximately  $5,000  an¬ 
nually,  to  carry  on  inspection  and  educa¬ 
tional  work  in  the  State,  and  to  secure 
co-operation  of  municipalities  in  the 
effort  to  improve  electrical  conditions 
in  the  small  town,  and  eliminate  fire 
waste  and  unnecessary  deaths. 

This  committee  is  composed  of  con¬ 
tractors,  insurance  representatives,  and 
utilitv  enginers. 

T 

R.F.C.  Money  for  Boulder  Lines 

Los  Angeles,  Calif.,  city  and  county 
agencies  have  formally  moved  to  obtain 
from  the  Reconstruction  Finance  Cor¬ 
poration  $32,000,000  for  the  building 
of  transmission  lines  from  the  Boulder 
Canyon  project  and  for  betterments  and 
extensions  of  the  municipal  Bureau  of 
Power  and  Light  System. 

T 

Saranac  Power  in  Receivership 

Russell  S.  Johnson,  of  Utica,  has  been 
appointed  receiver  for  the  Saranac 
River  Power  Company  in  proceedings 
brought  before  Judge  Byron  Brewster. 
The  court  fixed  the  receiver’s  bond  at 
$15,000.  The  company  operates  two 
hydro-electric  plants  on  the  Saranac 
River.  It  has  two  bond  issues  outstand¬ 
ing  amounting  to  $540,000  and  stock  of 
about  the  same  amount. 

T 

Wires  Safe,  Not  Liable  for  Death 

highway  construction  contractor 
would  not  pay  or  wait  for  the  Utica 
(las  &  Electric  Company  to  raise  its 
44,(XK)  volt  wires  at  a  railroad-highway 
crossing.  One  of  the  contractor’s  em¬ 
ployees  was  killed  when  the  40-foot 
boom  of  a  crane  used  to  unload  materials 
from  a  box  car  struck  the  power  wires. 

jury  verdict  of  $5,0(X)  against  the 
utility  was  reversed  by  the  Court  of 
.Appeals  and  the  complaint  dismissed. 
This  action  was  affirmed  by  the  Appel¬ 
late  Division  because  the  wires  “were 
reasonably  safe  for  all  usual  and 
customary  users  of  the  siding.’’ 

T 

To  Protect  Canadian  Bonds 

A  protective  committee  has  l)een  formed 
and  is  requesting  deposits  of  the  bonds 
of  the  Northwestern  Power  Company, 
Ltd.  This  action  followed  non-payment 
of  the  interest  that  was  due  July  2  on  the 
company’s  6  per  cent  first-mortgage 
sinking-fund  convertible  gold  bonds, 
series  A,  of  which  approximately  $10,- 
0(X),000  principal  amount  is  outstanding. 


Payment  of  the  principal  and  interest  of 
the  bonds  is  guaranteed  by  the  Win¬ 
nipeg  Electric  Company.  J.  B. 
Woodyatt,  president  of  the  Southern 
Canada  Power  Company,  is  chairman  of 
the  bondholders’  committee. 

T 

Columbus  Municipal  to  Expand 

Plans  to  extend  city  light  department 
service  to  53  school  buildings  in  Colum¬ 
bus,  Ohio,  now  served  by  Columbus 
Railway,  Power  &  Light  (Company  be¬ 
came  more  nearly  feasible  last  week  with 
the  approval  of  the  city  council  of  a 
$50,(X)0  bond  issue  to  finance  the  project. 
Mayor  Worley  told  the  council  that  a 
total  increase  in  revenue  to  the  municipal 
plant  of  $20,000  a  year  would  result  from 
these  extensions. 

▼ 

Montreal  Island  Power 
Under  New  Control 

Changes  in  the  directorate  of  Montreal 
Island  Power  Company  indicate  the 
company  now  to  be  controlled  solely  by 
the  Montreal  Light,  Heat  &  Power 
Consolidated.  Formerly  control  rested 
jointly  with  that  company  and  the 
Power  Corporation  of  Canada. 

T 

Those  of  us  who  are  working  for  more 
and  better  regulation,  and  the  large 
public  we  represent,  should  be  encour¬ 
aged  by  seeing  the  degree  of  security, 
economy,  and  efficiency  that  is  pro¬ 
moted  by  regulation  of  the  public 
utilities  in  sharp  contrast  with  the  all  too 
common  insolvency,  wasteful  manage¬ 
ment  and  impaired  revenues  that  have 
resulted  from  the  cut-throat  competition 
of  most  branches  of  unregulated  in¬ 
dustry. 

The  regulation  of  public  utilities 
already  in  force  must  be  looked  upon 
as  a  benefit  to  both  the  public  and  the 
utility;  it  has  not  failed. 

GEORGE  OTIS  SMITH 

Chairman, 

Federal  Power  Commission. 

T 

Kansas  City  Rate  Action  Delayed 

No  immediate  action  will  be  taken  on  a 
petition  received  from  approximately 
3,500  Kansas  City  residents  asking  the 
Missouri  commission  to  take  steps  to 
lower  power  and  light  rates  in  Kansas 
City.  A  crowded  docket  and  reduced 
revenue  will  make  the  delay  necessary, 
officials  said.  However,  an  audit  of  the 
plant  account  of  the  Kansas  City  Power 
&  Light  Company  will  be  started 
by  commission  auditors  shortly  after 
August  1,  according  to  Milton  R.  Stahl, 
chairman  of  the  commission. 

T 

Hydro  Permit  Sought  in  Vancouver 

British  Columbia  Electric  Power  & 
Gas  Company  Limited  has  lodged  offi¬ 
cial  application  to  the  Provincial  au¬ 


thorities  for  license  to  divert  250  cubic 
feet  of  water  per  second  of  Silver  Hope 
Creek  for  power  purposes. 

The  Westminster  Power  Company 
Limited,  likewise  subsidiary  of  the 
British  Columbia  Electric  Railway 
Company,  has  applied  for  an  extension 
of  time  for  approval  of  undertakings  for 
the  development  of  power  from  the 
Mesliloet  River. 

T 

Toronto  to  Get  Beauharnois  Power 

Steel  towers  are  now  being  erected 
across  Eastern  Ontario  for  the  trans¬ 
mission  lines  from  Beauharnois  to 
Chats  Falls  which  will  start  carrying 
power  from  the  Beauharnois  develop¬ 
ment  on  October  1,  next  to  the  Ontario 
Hydro  Electric  Power  Commission 
which  has  contracted  for  250,000  horse¬ 
power  from  the  Beauharnois  Power 
Corporation.  A  start  will  be  made  with 
about  50,0{X)  hp.  which  will  be  taken 
at  the  Chats  Falls  power  house  for  re¬ 
transmission  to  the  Leaside,  Toronto, 
plant  of  the  Commission.  The  towers 
are  65  feet  in  height,  spaced  1,000  feet 
apart  and  the  lines  they  will  carry  will 
have  a  capacity  of  220,000  hp.,  equal  to 
that  of  the  lines  now  running  between 
Chats  Falls  and  Leaside.  At  the 
present  time  between  60,000  and  80,000 
horsepower  is  being  developed  at  Chats 
Falls  although  the  ultimate  development 
will  be  280,000  horsepower. 

T 

Stone  &  Webster  Dividend  Omitted 

Directors  of  Stone  &  Webster,  Inc., 
omitted  action  on  the  dividend  which 
ordinarily  would  be  payable  August  15. 
The  board  declared  a  dividend  of  121 
cents  a  share  three  months  ago. 

T 

Coal  Treatment  Prevents  SO2 

A  practical  method  of  processing  coal  to 
eliminate  possible  hazards  from  sulphur 
dioxide  fumes  is  announced  by  the 
American  Chemical  Society.  Labora¬ 
tory  experiments  by  Dr.  Robert  D. 
Snow  of  the  University  of  Illinois  are 
said  to  have  made  the  process  industri¬ 
ally  feasible. 

According  to  the  American  Chemical 
Society,  the  method  involves  the  pro¬ 
cessing  of  coal  at  the  mines  before  it  is 
shipped.  The  coal  is  first  ground,  and 
then  treated  with  an  acid  solution  of 
ferric  .sulphate.  The  treated  coal  is 
washed  and  heated  in  the  presence  of 
hydrogen.  The  hydrogen  removes  tlie 
remaining  sulphur  in  the  form  of  hydro¬ 
gen  sulphide. 

Industrially,  it  is  suggested,  part  I'f 
the  sulphur  can  be  recovered  for  com¬ 
mercial  use.  Some  coals  contain  from 
2  to  5jt  per  cent  sulphur.  As  much  as 
93  per  cent  of  the  sulphur  originally 
present  in  coal  can  be  removed  by  this 
process.  Dr.  Snow  says. 
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Heat  Pump  Efficient 
in  Warming  Homes 

As  the  result  of  several  years  of  experi¬ 
mentation  and  development  with  the 
heat  pump,  or  reversed  refrigeration 
cycle,  engineers  of  W.  S.  Barstow’  & 
Company  report  that  heat  pick-up  ratios 
of  4.5  or  5  to  1  can  be  attained  in 
domestic  use. 

Upon  the  basis  of  4.5  to  1  pick-up 
ratio,  including  fan  power  (which  in  the 
tests  was  higher  than  necessary)  a  2- 
cent  energy  rate  places  the  cost  of 
1,000,000  B.t.u.  at  $1.30,  The  efficiency 
of  a  coal-fired  hot  air  heater  over  a 
season  in  a  specific  house  tested  was 
computed  to  be  40  per  cent.  Coal  of 
13.5()0  B.t.u.  per  lb.  at  $15  per  long  ton 
makes  a  million  B.t.u.  cost  $1.24.  When 
used  in  a  well  designed  heat  pump  2- 
cent  energy  is  thus  eijuivalent  to  a  coal 
cost  of  $15  a  ton  in  moderate  climate 
areas. 

No  performance  or  cost  data  utilizing 
this  ecjuipment  for  cooling  during  sum¬ 
mer  months  have  yet  been  released  by 


the  engineers  conducting  tne  prolonged 
e.xperiments. 

The  heat  pump,  or  reversed  refrigera¬ 
tion  cycle,  as  an  economical  source  of 
relatively  low-grade  heat  was  suggested 
by  T.  G.  N.  Haldane  in  a  paper  per- 
sented  before  the  Institution  of  Elec¬ 
trical  Engineers  (England)  Electric.m. 
World,  August  16,  1930,  page  315)  and 
subsequently  experimented  with  in 
several  sections  of  this  country.  The 
new  home  of  the  Southern  California 
b'dison  Company  is  warmed  by  such 
an  installation  (Electrical  World. 
February  20,  1932,  page  349  and  March 
12,  1932,  page  502).  The  efficiency 
obtained  there  was  approximately  2.8 
to  1  that  is,  2.8  kw.  per  hr.  was  released 
in  heat  energy  for  each  kw.-hr.  used. 

T 

X-Ray  Gives  Physician 
Stereoscopic  Image 

An  improved  fluoroscope  which  projects 
a  reversed,  three-dimensional  image  has 
been  developed  at  the  California  Insti¬ 


tute  of  Technology,  It  is  e.xpected  to 
facilitate  internal  e.xamination  of  pa¬ 
tients.  The  illusion  of  a  substance  is 
so  perfect  that  a  physician  can  make 
internal  measurements  with  calipers  as 
exactly  as  if  the  subject  lay  dissected 
liefore  him. 

Two  tubes  cast  two  shadows  on  the 
screen  at  slightly  different  places.  The 
tubes  are  set  the  same  distance  apart 
as  human  eyes,  their  beams  intersect 
each  other  and  cross  in  the  patient’s 
lx)dy  before  reaching  the  screen.  A 
shadow  of  the  same  size,  shape  and 
depth  as  the  person,  transparent,  show¬ 
ing  bones  and  internal  organs,  is  formed. 

The  most  promising  medical  use  at 
present  is  for  setting  broken  bones — 
seeing  them  in  three  dimensions.  Other 
uses  are  more  exact  location  of  bul¬ 
lets  and  other  foreign  bodies,  looking 
at  internal  organs  and  bronchial  tubes 
and  measuring  .dimensions  of  internal 
cavities. 

T 

Frameless  WeldedlH  omes 
Displayed  in  Cleveland 

New  ideas  in  home  building  or  fabrica¬ 
tion  are  being  tried  out  with  increasing 
frequency.  Electric  arc  welding  plays 
an  important  role  wherever  steel  con¬ 
struction  is  used  and  as  the  technique  of 
utilization  develops  will  doubtless 
further  revolutionize  this  business. 

An  all-steel  house  said  to  make  far 
greater  use  of  electric  welding  than 
other  projected  steel  houses  is  now  be¬ 
ing  erected  in  a  Cleveland  suburb  by 
the  Mills  Co.  of  Cleveland,  as  a  model 
for  demonstrating  new  departures  in 
steel  residence  construction,  developed 
by  Mills  G.  Clark  and  associates.  .\t  a 
preview  for  engineers  at  the  Mills  plant 
last  w’eek  it  was  shown  that  the  new 
type  of  house  is  built  entirely  of  steel, 
has  no  frame,  and  yet  required  less 
steel  than  many  homes  built  with  steel 
frames. 

Electrically  welded  steel  sheets  com¬ 
prise  the  principal  elements  of  con¬ 
struction.  The  steel  sheets  are  cut  and 
welded  into  panels.  The  panels  are 
rustproofed  and  then  welded  together  on 
the  foundation.  The  panels  may  be 
welded  into  large  boxes  the  size  of  each 
room.  A  steel  floor  composed  of  Z- 
shaped  steel  pieces  is  fabricated  in  such 
a  way  that  a  honeycomb  effect  is  derived. 
Interior  walls  also  may  be  so  built.  It 
is  proposed  to  develop  a  way  to  blow 
warm  air  into  the  openings  of  floors  and 
walls,  thus  creating  a  blanket  of  air 
about  each  room. 

Other  recent  developments  in  similar 
construction  have  been  steel-frame 
houses  of  welded  fabrication  at  Oberlin, 
Ohio  (Electrical  World,  April  23, 
1932.  Page  723)  and  a  frameless  steel 
house  also  in  Cleveland,  Ohio  (Elec¬ 
trical  World.  March  26.  1932,  page  560). 


T  T  T 

DOES  THIS  LOOK  MUCH  LIKE  THE  OLD-FASHIONED  BOILER.’ 


Onward  goes  the  electrical  age  creating  new  factors  in  our  lives  and 
metamorphosing  old  ones.  Here  are  E.  D,  Harrington,  engineer  of 
air-conditioning,  and  President  Gerard  Swope  of  General  Electric  ex¬ 
amining  the  first  G.E.  oil  burning  furnace  to  come  from  the  production 
line.  The  cover  for  the  operating  mechanism  has  been  removed,  but  how 
different  the  1932  furnace  looks  from  the  hungry  coal-eaters  of  vestervear. 


Aufiust  6.  i9.?2  — ELECTRICAL  WORLD 


169 


EDITORIALS 

L.W.W.MORROW 

Editor 


Keep  management  out  of  regulation 

RHCENT  incidents  in  the  realm  of  regulation 
.  indicate  that  state  utility  commissions  are 
not  lacking  in  power  to  regulate  and  are  even 
asserting  their  power  to  manage  local  utilities. 
When  commissions  forbid  the  payment  of  com¬ 
mon  stock  dividends,  pass  upon  the  adequacy  of 
reserves,  agree  or  disagree  to  the  sale  of  proper¬ 
ties,  abolish  management  fees  and  pass  upon  se¬ 
curity  issues  and  capital  structures  there  is  no 
doubt  that  a  management  function  has  suddenly 
been  incorporated  with  the  regulatory  function. 
To  carry  this  management  trend  to  its  logical  con¬ 
clusion  these  state  commissions  will  find  it  only  one 
additional  step  for  them  to  act  as  the  Boards  of 
Directors  also  of  state  utilities. 

None  will  deny  full  power  to  any  commission 
to  carry  out  its  regulatory  function  of  seeing  to 
it  that  customers  get  good  service  and  in  return 
pay  a  reasonable  return  upon  the  fair  value  of  the 
property  used  in  giving  the  service.  One  could 
even  go  so  far  as  to  have  commission  observers 
at  meetings  of  utility  Boards  of  Directors  so  that 
they  would  be  informed  of  utility  executive  acts 
and  the  reasons  for  them — we  believe  firmly  in 
informed  state  regulation.  But  there  are  definite 
reasons  for  calling  a  halt  to  the  introduction  of  the 
management  function  into  the  regulatory  situa¬ 
tion.  It  is  not  needed  and  it  is  highly  detrimental 
to  the  public  interest. 

Inexpert  and  lawyer  minded  commissions  can¬ 
not  make  intelligent  management  decisions.  They 
cannot  apply  local  knowledge  or  practical  knowl¬ 
edge  to  the  business  and  they  do  not  have  the 
vision  and  initiative  needed  to  expand,  to  improve 
and  to  reduce  the  cost  of  electric  service.  Com¬ 
mission  management  will  kill  all  private  Initiative 
in  the  business,  drive  out  the  able  and  daring  lead¬ 


ers  needed  to  build  the  business  and  make  it  im¬ 
possible  to  obtain  the  capital  necessary  to  build 
the  business.  The  certain  way  to  stifle  electrifica¬ 
tion  developments  in  America  for  the  benefit  of 
the  public  Is  to  grant  rigid  management  functions 
to  state  commissions.  And  the  definite  method 
for  stopping  this  trend  is  for  the  local  and  national 
utilities  to  assert  and  affirm  their  authority  to  man¬ 
age  their  business  and  to  so  manage  it  that  there 
will  be  no  occasion  for  commission  intervention 
because  of  practices  and  policies  detrimental  to 
the  interests  of  the  business  and  of  the  public. 

Progress  in  automatic 
frequency  regulation 

XPERIENCE  with  automatic  regulation  of 
frequency  indicates  that  reliance  upon  hand 
control  in  both  Isolated  and  interconnected  sys¬ 
tems  is  steadily  decreasing.  Results  on  the  New 
England  Power  Association  system  reported  by 
R.  Brandt  not  long  ago  before  the  Pennsylvania 
Electric  Association’s  systems  operation  commit¬ 
tee  show  that  accumulated  time  errors  are  being 
brought  well  under  twenty  seconds  and  that  most 
of  the  time  this  year  the  maximum  error  has  not 
exceeded  ten  seconds.  This  is  a  marked  advance 
over  earlier  practice  and  contributes  toward  ex¬ 
cellent  public  relations.  The  point  has  been  well 
made  that  if  “outlet”  time  ultimately  can  be  held 
within  ten  seconds. as  a  future  limit  of  error,  all 
reasonable  customer  requirements  will  have  been 
met  if  not  surpassed.  In  this  connection,  however, 
the  practice  of  some  operators  in  advertising 
synchronous  clock  service  as  “observatory  time” 
is  open  to  some  mild  criticism,  for  astronomical 
accuracy  in  central-station  frequency  is  a  luxury 
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beyond  the  reach  of  the  public  at  large  and  indeed 
cannot  be  considered  essential  to  comfortable 
individual  living. 

Customer  requirements  having  been  so  well 
met,  the  remaining  problems  in  applying  auto¬ 
matic  control  center  upon  its  cost  in  relation  to 
the  value  of  improved  interconnected  system  oper¬ 
ation.  Maintenance  expenses  of  such  automatic 
equipment  are  gratifyingly  low.  The  operating 
advantages  of  automatic  control  are  somewhat 
intangible,  like  those  of  good  voltage  regulation, 
blit  since  steady  frequency  contributes  to  ease  of 
power  transfer,  the  handling  of  tie  line  loads  can 
be  done  with  greater  confidence  if  manual  limita¬ 
tions  are  avoided.  In  good  practice  a  departure 
of  instantaneous  frequency  not  exceeding  0.05 
cycle  plus  or  minus  normal  can  be  counted  upon 
as  thoroughly  feasible. 

Further  study  of  available  ranges  of  regulat¬ 
ing  plants  is  desirable,  and  the  effect  of  automatic 
regulation  upon  plant  and  system  economy  is  an 
important  subject  for  investigation.  Better  con¬ 
trol  of  load  swings  is  an  objective.  On  the  whole, 
refinement  in  operating  technique  is  closely  asso¬ 
ciated  with  the  extension  of  automatic  control, 
and  there  seems  little  doubt  that  more  and  more 
applications  of  this  type  of  equipment  will  be 
made  as  time  passes. 


Energy  diversion  and  the  necessity 
for  change  in  meter  practice 

TT '''i  ITIIN  the  last  two  years,  and  to  a  great 
V  V  extent  as  the  period  covered  approached  the 
present,  there  has  appeared  evidence  of  the  growth 
of  the  long  standing  evil  in  the  power  industry 
euphemistically  termed  “energy  diversion.”  Some 
estimates  that  have  been  made  as  to  its  extent 
have  run  as  high  as  5  per  cent  but  even  if  this 
figure  reriects  too  pessimistic  an  opinion  of  public 
honesty  and  we  assume  that  the  true  figure  is  only 
1  per  cent,  it  would  still  represent  an  appreciable 
source  of  revenue  leaks  and  would  still  be  w'orth 
while  going  after.  It  would,  however,  appear 
desirable  in  any  particular  case  before  adopting 
any  changes  to  first  ascertain  by  a  careful  and 
properly  conducted  survey  the  state  of  affairs; 
with  this  known  the  remedy  ought  not  to  be  diffi¬ 
cult  to  prescribe. 

The  solution  adopted  in  any  particular  case  will 


of  course  have  to  depend  to  a  considerable  extent 
on  the  conditions  found  but  in  most  cases  is  quite 
likely  to  take  the  form  of  some  outdoor-mounted 
meter.  The  question  of  an  outdoor-mounted 
meter  brings  up  with  it  naturally  the  question  of 
a  universal  meter,  one  that  can  be  used  either  in¬ 
doors  or  outdoors  and  that  will  go  directly  into 
the  service  line.  This  in  turn  offers  an  oppor¬ 
tunity  to  our  meter  manufacturers  to  standardize 
on  a  mounting  so  that  all  meters  of  a  given  size 
can  be  completely  interchangeable,  an  opportunity 
it  is  to  be  hoped  that,  for  the  sake  of  the  entire 
industry,  will  be  fully  grasped. 


The  St.  Lawrence  enters  politics 

y\FTER  many  years  of  agitation  the 
TjL  St.  Lawrence  treaty  has  been  signed.  This 
event  occurs  in  a  political  year  and  the  treaty  is 
certain  to  be  a  fruitful  source  of  political  discus¬ 
sion  that  means  very  little.  The  facts  about  the 
entire  project  are  difficult  to.  obtain  although  many 
studies,  surveys  and  evaluations  have  been  made  in 
the  past.  F'or  example,  it  is  a  wide  open  question 
as  to  whether  the  entire  waterway  and  power  proj¬ 
ect  is  now  or  ever  will  be  economical.  It  is  also 
evident  that  the  project  cannot  be  started  for 
many  months  and  cannot  be  completed  short  of  a 
decade.  There  are  altogther  too  many  states, 
provinces  and  interests  involved  and  the  economic 
and  political  factors  are  too  numerous  and  com¬ 
plex  to  permit  any  rapid  development  of  the  proj¬ 
ect  or  any  intelligent  decision  now  as  to  its 
ultimate  value. 

Upon  the  basis  of  a  broad  national  perspective 
both  the  waterway  and  power  developments  are 
worthwhile  but  we  doubt  if  any  decade  balance 
sheet  could  convince  taxpayers  that  the  contem¬ 
plated  expenditure  of  some  $850,000,000  is  war¬ 
ranted  or  will  pay  even  interest  charges.  We 
know  definitely  that  the  economic  aspects  of  the 
power  development  are  not  even  attractive,  un¬ 
less  very  large  primary  industries  can  be  located 
near  the  power  stations — a  highly  debatable 
point.  Convincing  evidence  has  been  submitted 
already  to  show  that  St.  Lawrence  power  means 
little  to  power  supply  and  power  distribution  econ¬ 
omies  for  New  York  state.  It  is  the  part  of  wis¬ 
dom  for  all  electrical  men  to  remember  that  at 
present  the  St.  Lawrence  project  is  a  political  and 
not  a  practical  project. 
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Service  Continuity  Promoted 

by  Rapid  Breaker  Reclosure 


By  ROBERT  TREAT  and  H.  C  VERWOERT 

Central  Station  Engineering  Department, 

General  Electric  Company,  Schenectady,  N. 


The  unattended  substation  was  introduced  some 
time  ago  as  a  means  of  reducing  costs  and  improv¬ 
ing  service  in  the  supply  of  electrical  energy.  The 
automatic  relay  in  use  tt^ay  is  usually  arranged  to 
reclose  a  breaker  three  times  at  predetermined  adjustable 
intervals  and  then  lock  out  if  a  breaker  trips  a  fourth 
time  within  the  total  time  interval.  In  most  cases  the 
delay  before  the  first  reclosure  has  been  sufficient  for 
lights  to  become  dark  for  an  appreciable  interval  and 
for  motors  to  stop. 

Considerable  interest  is  being  evidenced  in  the  possi¬ 
bility  of  further  improving  service  continuity  by  reducing 
the  time  for  initial  reclosure  to  a  value  such  that  most 
motors  and  their  loads  will  not  be  affected  by  the  brief 
duration  of  loss  of  voltage.  At  the  October,  1931,  meet¬ 
ing  of  the  N.E.L.A.  electrical  apparatus  committee  a 
report  was  presented  on  the  subject  of  automatic  reclos¬ 
ing  of  feeder  breakers  which  contained  information  of 
much  interest  from  the  standpoint  of  service  improve¬ 
ment.  Data  were  presented,  based  on  nearly  3,000  auto¬ 
matic  ojierations  over  a  period  of  about  eight  months, 
which  showed  that  approximately  86  per  cent  of  the 
faults  cleared  before  the  first  reclosure,  4  per  cent  before 
the  second,  1  per  cent  before  the  third  and  that  about 
9  per  cent  of  the  faults  persisted  and  caused  lockout. 

The  N.E.L.A.  report  also  gave  the  results  of  tests 
made  on  the  Georgia  Power  Company’s  system  to  deter¬ 
mine  the  effect  on  service  continuity  of  instantaneously 
reclosing  a  feeder  breaker.  A  feeder  was  equipped  with 
a  relay  which  reclosed  the  breaker  as  fast  as  the  round 
trip  from  closed  to  open  to  closed  positions  could  be 
made,  so  that,  upon  tripping,  the  feeder  would  be  de¬ 
energized  for  only  approximately  half  a  second.  A  mill 
which  was  supplied  from  this  feeder  previously  had  the 
undervoltage  devices  on  its  motors  equipped  with  time 
delay  sufficient  to  ride  through  the  disturbance  without 
operating.  A  short  was  then  placed  on  the  circuit  by 
means  of  a  piece  of  fuse  wire.  When  thus  tripped  and 
immediately  reclosed  the  breaker  remained  closed.  Tex¬ 
tile  experts  could  discover  no  impairment  of  product 
because  of  the  short  circuit  and,  in  fact,  were  unaware 
of  any  reduction  in  the  quality  of  the  service. 

There  are  obstacles  to  instantaneous  reclosure 

The  above  results  of  experience  and  tests  suggest  a 
means  by  which  in  many  cases  service  may  be  improved 
materially.  If  instantaneous  reclosure  of  a  breaker  which 
has  opened  because  of  a  fault  practically  nullifies  the 
effect  on  service  of  its  having  been  open,  and  if  the 


Fig.  1 — Typical  feeder  involves  synchronous 
and  induction  motors 


breaker  will  still  stay  in  on  the  first  reclosure  a  large  per¬ 
centage  of  the  time  when  the  closing  is  done  instantly, 
then  a  general  application  of  instantaneous  reclosing 
would  appear  to  offer  the  interesting  possibility  of  re¬ 
ducing  service  interruptions  to  a  small  percentage  of  the 
present  number. 

Many  limitations  now  exist  which  tend  to  reduce  the 
complete  realization  of  service  improvement  suggested 
by  the  use  of  instantaneous  reclosure.  As  the  electrical 
art  advances,  some  of  the  present  limitations  may  he 
modified  or  removed.  The  following  are  the  more  im¬ 
portant  factors  which  enter  into  the  problem: 

(a)  The  time  in  which  a  standard  breaker  can  make  the  round 
trip  from  closed  to  open  to  closed  positions  probably  varies  from 
about  one-half  second  to  one  and  one-half  seconds,  depending  on 
the  type  and  size  of  the  breaker. 

(b)  Breakers  with  special  mechanisms  to  make  the  round  trip 
more  quickly  can  be  produced,  and  will  be,  if  the  need  for  them 
warrants  the  development. 

(c)  In  the  Georgia  Power  Company’s  tests  it  was  found  tliat 
the  performance  possible  with  a  standard  breaker  was  adequate 
to  prevent  any  discoverable  reduction  in  the  quality  of  the  prod¬ 
uct  of  one  particular  textile  mill.  There  may  be  many,  and 
doubtless  are,  some  processes  where  the  permissible  duration  of 
no  voltage  must  be  materially  less  than  the  minimum  of  about 
one-half  second  now  available,  if  product  impairment  is  to  be 
avoided. 

(d)  The  tests  in  which  it  was  possible  to  reclose  successfully 
with  a  time  delay  of  about  one-half  second  were  made  on  a  cir¬ 
cuit  on  which  no  synchronous  machines  were  operating.  When 
a  synchronous  condenser  was  connected  to  the  circuit  it  was 
found  that  an  additional  one-half  second  time  delay  was  re¬ 
quired,  because  the  condenser  feedback  tended  to  prolong  the  ex¬ 
istence  of  the  arc. 

(e)  If  synchronous  motors  are  to  be  kept  from  falling  out 
of  step  the  period  of  no  voltage  must  be  reduced  to  a  very  few 
cycles,  in  many  cases  a  period  probably  much  less  than  that 
required  for  the  arc  to  go  out  when  fed  by  the  synchronous 
apparatus. 

(f)  If  synchronous  motors  cannot  be  held  in  step,  and  it  is 
desired  to  save  their  load,  arrangements  must  be  made  for 
automatically  removing  and  reapplying  field.  In  many  cases  the 
motor  will  also  have  to  be  automatically  unloaded  until  it  re¬ 
synchronizes. 

(g)  The  undervoltage  devices  on  all  motors  which  are  to  be 
kept  in  operation  through  a  tripout-and-instantaneous  reclosure 
must  be  made  to  drop  out  only  after  a  time  delay,  instead  of 
instantaneously. 
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The  above  factors  are  related  in  a  more  or  less  com¬ 
plex  manner  and  are  treated  somewhat  more  fully  in  the 
following,  where  the  typical  feeder  shown  in  Fig.  I  is 
used  for  the  basis  of  discussion.  The  various  components 
of  load  on  the  feeder  are  represented  by  a  single  equiv¬ 
alent  induction  motor,  synchronous  motor  and  resistance 
load. 

The  N.E.L.A.  report  mentioned  above  showed  that 
only  about  9  per  cent  of  the  causes  of  outage  last  long 
enough  to  cause  lockout  and  thus  indicate  permanent 
trouble  on  the  circuit.  In  many  parts  of  the  country  the 
most  frequent  source  of  outage  is  insulator  flashover 
caused  by  lightning.  System  operators  have  reported 
insulator  flashovers  which  did  not  result  in  the  flow 
of  any  known  dynamic  fault  current.  Whatever  the 
reason,  the  cause  of  outage  is  usually  of  brief  duration. 
Consequently,  if  the  feeder  supplies  no  rotating  equip¬ 
ment,  it  will  probably  be  safe  to  restore  full  system  volt¬ 
age  within  a  fraction  of  a  cycle  after  the  feeder  breaker 
opens. 


0  20  40  60  80 
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1  -  ^nchronous  motor -Full  load 

2  -  ^nchronous  motor  -  No  load 

3  ~  tnduction  motor -Full  or  no  had 


Cycles  Cycles 


Figs.  2  and  3 — Characteristic  behavior  of  industrial 
motors  on  faults 

Effective  fault  current. 

(i))  Basic  recovery  voltage. 

Tile  effects  of  retardation  in  speed  and  the  associated 
reduction  of  excitation  have  been  considered.  For  slm- 
plitication,  the  curves  were  calculated  assuming  that 
ea<  h  equivalent  motor  supplied  current  to  the  fault  only ; 
that  is,  the  effect  of  the  resistance  load  and  the  other 
motor  load  was  neglected.  At  full  load  the  induction 
motor  was  assumed  to  operate  initially  at  0.9  power 
factor  lag  and  the  synchronous  motor  at  0.8  power 
factor  lead.  The  external  reactance  to  the  fault  was  as- 
•surncd  to  be  6  per  cent.  Although  circuit  resistance 
and  its  effect  on  dynamic  braking  were  neglected,  the 
rur\  es  are  no  doubt  pessimistic,  and  probably  represent 
the  most  severe  conditions,  siifce  constant  torque  loads 
were  used  and  since  the  effects  of  the  other  components 
of  I'lad  were  neglected. 
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However,  if  there  are  motors  on  the  circuit,  they  will 
tend  to  feed  the  fault  after  the  feeder  breaker  opens  and 
to  prolong  the  arc.  The  effective  values  of  current  which 
may  be  expected  from  average  synchronous  or  induction 
motors,  at  full  and  no  load,  for  both  line-to-ground  and 
three-phase  faults  are  shown  in  Fig.  2.  Corresponding 
values  of  open  circuit  voltage  may  appear  across  the  arc 
path  when  the  fault  clears  and  tend  to  maintain  the  arc 
(Fig.  3).  If  here  are  no  transformers  or  motors  with 
grounded  neutrals  connected  to  the  feeder,  dynamic 
fault  current  for  line-to-ground  short  circuits  will  cease 
to  flow  when  the  feeder  breaker  opens,  although  the 
fault  may  persist  as  an  arcing  ground. 

The  magnitude  of  basic  recovery  voltage  shown  may 
be  modified  by  the  zero  phase  sequence  reactance  viewed 
from  the  point  of  fault  and  by  the  quadrature  reactance 
factor  of  the  rotating  machines  connected  to  the  feeder. 
High-frequency  oscillating  transient  voltages  may  be 
superposed  upon  the  recovery  voltage  thus  determined, 
the  crest  of  which  may  thus  reach  twice  the  value  of  the 
envelope  of  the  voltage  about  which  is  oscillates. 

The  rate  of  rise  of  recovery  voltage  is  of  primary  im¬ 
portance,  since  this  governs  the  magnitude  of  the  re¬ 
covery  voltage  which  may  be  available  at  any  instant 
for  maintaining  the  arc.  It  depends  upon  the  reactance 
and  capacitance  of  the  circuit  and  may  reach  a  value  of 
several  hundred  volts  per  microsecond. 

Every  time  current  in  the  arc  goes  through  zero  the 
ionization  which  permitted  it  to  flow  begins  to  disappear. 
Also,  as  soon  as  the  current  ceases  the  recovery  voltage 
starts  to  build  up  and  tends  to  make  the  arc  restrike. 
Thus,  a  race  ensues  between  deionization  and  voltage 
build-up  across  the  path  where  the  arc  has  just  ceased 
to  exist.  It  is  difficult  to  predetermine  the  duration  of 
arcs  on  power  circuits  since  there  is  still  much  to  learn 
about  the  many  associated  phenomena. 

Little  difficulty  with  induction  motors 

Any  feeder  may  carry  synchronous  motor,  induction 
motor  and  resistance  loads,  but  the  relative  amounts  of 
such  loads  will  vary  over  wide  limits. 

When  a  fault  occurs  and  the  feeder  breaker  opens  all 
motors  supplied  therefrom  will  retard  in  speed  at  a  rate 
dependent  upon  the  driven  load  and  the  inertia  of  the 
rotating  part  of  the  motor  and  load.  The  effect  of  speed 
retardation  must  be  considered  from  two  separate  view’- 
points,  the  ability  of  motors  to  return  to  normal  speed 
when  the  system  power  is  restored  and  the  effect  speed 
changes  may  have  on  the  driven  machinery  or  manu¬ 
factured  product. 

With  a  few  exceptions,  induction  motors  will  return 
to  normal  speed  from  any  reduced  value.  They  usually 
w'ill  bring  full  load  up  to  normal  speed  from  standstill. 
However,  it  must  be  remembered  that  many  manufactur¬ 
ing  processes  will  not  tolerate  a  great  reduction  in  speed 
regardless  of  the  ability  of  the  motor  to  regain  normal 
speed.  Consideration  should  also  be  given  to  the  effect 
of  inrush  current  when  power  is  restored  to  a  motor 
operating  at  reduced  speed.  It  is  possible  that  the  mag¬ 
nitude  and  low  power  factor  of  inrush  current  on  a 
feeder  having  inherently  high  regulation,  in  an  unusual 
case,  may  cause  low  enough  voltage  to  give  undesired 
operation  of  time-delay  undervoltage  release  devices  and 
cause  difficulty  in  the  acceleration  of  fully  loaded  motors. 

Unlike  most  induction  motors,  synchronous  motors 
will  not  necessarily  resume  normal  speed  once  they  have 
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Table  / — Synchronous  Motor  Performance 


Duration  of  Voltage  Interrup¬ 
tion  in  Cycles 

2.5 
3.0 

3.5 
4.0 
5.0 

Infinite  time 


Percentage  of  Synchronous  Motors 
Which  Will  Resynchronise 
100 
90 
83 
65 
58 

55  (assuming  field  removed) 


retarded  to  a  low  speed.  They  will  either  stall  or  regain 
synchronous  speed,  depending  primarily  upon  the  dura¬ 
tion  of  the  interruption  of  system  voltage,  the  character¬ 
istics  of  the  motor,  load  and  system  and  the  type  of  con¬ 
trol  used  with  the  motor.  For  convenience  in  studying 
their  performance,  synchronous  motors  may  be  divided 
into  two  broad  general  classifications:  The  first  group 
includes  all  motors  which  can  synchronize  under  full 
load;  the  second  group  includes  those  which  cannot  syn¬ 
chronize  under  full  load,  but  must  at  least  partially  be 
unloaded  during  starting. 

The  first  group,  largely  general-purpose  motors,  em¬ 
braces  about  55  per  cent  of  all  synchronous  motor  ca¬ 
pacity  installed.  Among  the  more  common  ajiplications 
falling  within  this  group  are  pumps,  fans,  rubber  mills, 
some  tube  and  ball  mills,  some  line  shafts,  chippers, 
shredders,  wood-hogs,  and  many  miscellaneous  applica¬ 
tions. 

It  is  apparent  that  if  field  is  removed  when  any  motor  in  this 
Kroup  fails  below  synchronous  speed  it  will  resynchronize  when 
full  voltage  returns,  regardless  of  the  duration  of  voltage  inter¬ 
ruption,  since  this  is  usually  the  normal  starting  duty  imposed 
upon  such  motors.  An  increasing  number  of  synchronous  motor¬ 
starting  panels  are  now  being  furnished  with  automatic  field  re¬ 
moval  equipment,  and  such  equipment  may  be  added  readily  to 
panels  already  installed.  Therefore,  this  group  of  motors  can  be 
made  to  perform  like  induction  motors  and  should  resume  normal 
operation  from  any  reduced  speed.  The  main  limitation  in  this 
case  is  the  effect  on  the  driven  machinery  and  its  product. 

The  principal  benefit  of  field  removal  is  that  it  permits  the 
motor  to  regain  normal  speed  from  a  reduced  speed.  When  ex¬ 
citation  is  removed  the  motor  will  not  generate  low  frequency 
currents  which  might  cause  an  additional  loss  great  enough  to 
overcome  the  inherent  accelerating  torque  of  the  motor.  A 
lesser  benefit,  which  is  not  always  available  with  standard  field 
remov.Tl  equipment,  is  that  removal  of  excitation  increases  the 
rate  (d  decay  of  basic  recovery  voltage  and  dynamic  current 
feeding  the  fault. 

In  the  past  the  General  Electric  Company  has  fur¬ 
nished  field  removal  equipment  which  received  its  oper¬ 
ating  indication  from  an  overcurrent  relay  in  the  motor 
line  circuit.  This  relay  was  adjusted  to  pick  up  at  a 
current  just  below  that  corresponding  to  pull-out  torque 
of  the  motor,  and  thus  ojiened  the  control  circuit  of  the 
field  application  relay,  which  in  turn  opened  the  field  con¬ 
tactor.  The  General  Electric  Company  has  recently  de¬ 
veloped  a  new  synchronous  motor  control  in  which  a 
IK)wer  factor  field  removal  relay  replaces  the  overcurrent 
relay  formerly  used.  This  relay  can  be  adjusted  to  oper¬ 
ate  at  an  angle  in  excess  of  the  critical  angle  correspond¬ 
ing  to  pull-out  torcjue  and,  for  the  first  pole  slip,  will 
open  (|uickly  the  contactor  control  circuit  and  thus  re¬ 
move  excitation. 

If  field  removal  equipment  is  not  provided  it  is  diffi¬ 
cult  to  determine  the  length  of  time  for  wdiich  the  motor 
may  be  de-energized  and  still  resynchronize.  If  the 
excitation  for  the  motor  field  is  siqiplied  from  a  direct 
connect  or  lielted  exciter,  the  excitation  current  decreases 
as  motor  .speed  falls  off,  so  that  in  some  cases  the  motor 
might  even  start  from  rest  with  the  field  contactor  closed. 
On  the  other  hand,  with  excitation  supplied  from  a  con¬ 


stant  source,  the  motor  probably  would  not  accelerate 
once  it  reached  a  low  speed.  Calculations  indicate  that 
motors  of  this  group  will  resynchronize  or  resume  normal 
sj^eed  if  the  voltage  interruption  does  not  exceed  four 
cycles,  even  though  excitation  is  maintained  at  its  full 
value.  However,  the  ease  with  which  field  removal  can 
be  applied  will  probably  dictate  its  general  use  on  feeders 
equipped  with  high-speed  reclosing  breakers. 

The  second  group  of  motors,  tho.se  which  cannot  syn¬ 
chronize  under  load,  constitute  about  45  per  cent  of  the 
total.  The  more  common  applications  which  use  these 
motors  are  reciprocating  compressors  (air.  ammonia, 
COo,  and  other  gases),  electroplating  generators,  pumps 
and  fans,  some  motor-generator  sets,  reciprocating 
vacuum  pumps.  Nash  pumps,  band  mills,  pulp  grinders. 
Jordan  engines,  beaters,  and  attrition  mills.  Calculations 
indicate  that  any  motor  of  this  group  will  resynchronize 
if  the  voltage  interruption  does  not  exceed  cycles.  The 
allowable  time  interval  varies  with  the  inertia  of  the 
motor  and  load,  and  in  some  cases  may  be  as  high  as 
five  or  six  cycles. 

Table  I  shows  the  average  expected  percentage  of  all  synchro¬ 
nous  motors  which  will  resynchronize  as  a  function  of  duration 
of  voltage  interruption.  The  time  intervals  are  given  in  cycles, 
based  on  a  60-cycle  system.  The  values  are  calculated,  assum¬ 
ing  constant  normal  torque,  and  are  probably  pessimistic  in  that 
many  motors  operate  at  partial  load.  Of  course,  wdde  variations 
exist,  but  it  is  probable  that  the  tabulation  is  fairly  representa¬ 
tive. 

There  is  an  increasing  tendency  for  compressor  build¬ 
ers  to  furni.sh  automatic  unloading  valves  with  their 
machines  which  can  be  actuated  from  the  field  contactor. 
Thus,  when  the  motor  jndls  out  of  step  and  the  field  is 
removed  the  compressor  is  unloaded  automatically.  Some 
air  compressor  manufacturers  now  furni.sh  this  as  stand¬ 
ard  e(|uipment.  Of  course,  with  such  equipment  the 
motor  will  resynchronize  after  any  length  of  voltage  dip 
and  will  increase  the  percentage  of  motors  falling  into 
the  last  group  shown  in  Table  T. 

Undervoltage  protection  needs  time  delay 

The  above  naturally  i)resumes  that  time-delay  under- 
voltage  protection  will  be  api)lied  to  all  motor  starters 
where  it  is  desired  to  take  advantage  of  resynchronizing 
after  a  voltage  dip.  Time-delay  undervoltage  release 
devices  are  now  available  in  a  number  of  forms.  The 
most  common  is  the  time-delay  push-button  station, 
which  may  be  used  with  the  usual  magnetic  starters  and 
controllers.  Other  forms  include  time-delay  relays  or 
devices  which  may  be  built  into  magnetic  and  semi- 
magnetic  controllers  and  large  switchgear  equipment. 

If  other  conditions  are  such  that  it  is  possible  to  reclosc 
the  feeder  breaker  with  sufficient  rapidity  to  keeji 
synchronous  motors  from  falling  out  of  .step,  some  in¬ 
rush  current  will  be  experienced  after  reclosure  is  made. 
The  maximum  inrush  wdll  jirobably  be  about  200  per 
cent  for  induction  motors.  'Phis  should  not  be  confused 
with  the  maximum  inrush  which  may  be  encountered 
when  reclosing  ujion  motors  w’hich  have  reached  a  very 
low  speed.  Under  this  condition  the  inrush  current  may 
be  in  the  neighborhood  of  3(X)  per  cent  for  low-speed 
.synchronons  motors  and  from  500  to  800  per  cent  for 
high-.speed  synchronous  motors  and  induction  motors. 

It  is  obvious  that  each  feeder  will  require  sjtecial  in¬ 
vestigation  if  an  attempt  is  made  to  secure  very  rajiid 
initial  reclosure.  The  analysis  must  take  into  account 
the  types  of  motors  and  loads  encountered. 
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Probably  some  loads  sbould  be  cut  off  instantaneously. 
Additional  investigation  is  needed  regarding  the  effect  of 
speed  reduction  on  various  manufactured  products.  The 
economics  of  the  situation  should  be  given  consideration, 
since  only  a  small  per  cent  of  all  motors  require  the 
ultra-rapid  reclosure  demanded  by  a  few  synchronous 
motors. 

Much  can  be  done  with  present  equipment 

Considerable  improvement  in  service  can  be  secured  in 
many  instances  by  taking  advantage  of  the  quickest  initial 
reclosure  now  available  with  standard  breakers  and  re¬ 
lays.  Table  II  indicates  in  cycles  the  components  of 
time  that  may  be  expected  with  standard  automatic  re¬ 
closing  equipment. 

Rapid  initial  reclosure,  utilizing  available  automatic 
equipment,  provides  for  an  initial  instantaneous  reclosure 
together  with  the  usual  succeeding  time-delay  reclosure, 
lockout  or  resetting  operations.  A  latch-checking  switch 
is  added  to  the  conventional  oil  circuit  breaker  trip-free 
mechanism  to  permit  quick  reclosure  of  the  breaker  with¬ 
out  causing  pumping  of  the  closing  mechanism. 

Upon  occurrence  of  a  feeder  fault,  overcurrent  relays  of  the 
quick-resetting  type  trip  the  breaker.  The  breaker  “b”  auxili¬ 
ary  switch  indicates  that  the  breaker  is  open  and  picks  up  the 
instantaneous  device  of  the  reclosing  equipment.  The  contacts 
of  this  device  give  the  indication  to  close  the  oil  circuit  breaker 
through  its  mechanism  latch-checking  switch.  This  switch  closes 
its  contacts  at  approximately  the  same  time  that  the  standard  “b” 
auxiliary  switch  closes,  so  that  very  little  delay,  if  any,  is  intro¬ 
duced  by  the  latch-checking  operation.  The  circuit  for  the  re¬ 
closing  indications  is  designed  to  provide  pumpfree  operation  at 
all  times  and  under  all  operating  conditions. 

The  time  of  initial  reclosure  may  be  increased  by  disitensing 
with  the  instantaneous  feature  associated  with  the  reclosing  relay. 
The  relay  will  then  give  an  indication  to  close  the  breaker  40 
cycles  after  the  “b”  auxiliary  switch  closes  its  circuit.  This 
value  may  be  added  to  the  over-all  total  times  given  in  Table  II. 

I'he  above  switching  equipment  has  been  described 
briefly  merely  to  show  that  which  is  available  at  the 
present  time.  No  attempt  is  made  to  predict  future 
trends  or  the  ultimate  development  of  rapid  initial  re- 
closure.  It  is  interesting  to  note  that  conventional  auto¬ 
matic  reclosing  equipments  now  installed  may  be  provided 
with  the  rapid  initial  reclosure  feature  at  very  little  addi¬ 
tional  cost  or  inconvenience. 

If  experience  should  show  that  a  cycle  utilizing  exist¬ 
ing  types  of  breakers  is  not  fast  enough,  breakers  having 
faster  mechanisms  can  be  built.  It  does  not  appear  desir¬ 
able,  however,  to  undertake  the  exj:)ense  of  such  a  devel¬ 
opment  until  better  data  are  available  to  show  the  re- 
riuirements  for  minimum  time.  Many  protective  relays, 
particularly  of  the  induction  overcurrent  ty|)e,  are  at 
present  so  constructed  that  their  contacts  are  too  slow 
in  opening  for  an  instantaneous  reclosing  cycle.  They 
might  not  open  by  the  time  the  breaker  recloses  and 
the  circuit  would  be  instantly  tripped  a  second  time,  even 
though  the  fault  had  cleared. 

High-speed  reclosing  may  simplify  materially  the  prob¬ 
lem  of  protective  relaying.  If  a  breaker  can  be  tripped 
and  reclosed  with  literally  no  impairment  to  the  service 
on  its  feeder,  much  of  the  ])resent  objection  to  unneces¬ 
sary  tripping  will  be  removed.  It  may  be  possible  to 
obtain  more  readily  the  requisite  selectivity  of  main  sys¬ 
tem  protective  relays  if  the  radial  feeders  are  equipped 
with  rapid  initial  reclosing  equipment. 

To  secure  the  maximum  improvement  in  service  co¬ 
operative  contributions  toward  the  solution  of  the  prob- 


Table  II — Representative  Time  Values 

Type  of  Oil  Circuit  Breaker  FKO-60-C  FKR-255  FHKO-239 

Protective  relay  time  (occurrence  of  fault  to 

energiiing  trip  coil) .  I  I  I 

Trip  coil  energiied  to  interruption  of  current. . .  8  8  8 

Interruption  of  current  to  recloeure  of  breaker.  21-26  21-26  31-36 

Total  time,  from  occurrence  of  fault  to  re¬ 
cloeure  of  breaker .  30-35  30-35  40-45 

All  time  values  on  60-cycle  basis  on  a  COC  cycle  at  25-100  per  cent  interrupt- 
ng  rating  of  the  oil  circuit  breaker,  utilising  a  d.c.  solenoid-operated  mechanism. 

lem  are  required  from  several  sources.  Information 
should  be  secured  by  the  power  companies  which  will 
better  define  the  limits  of  the  problem.  There  is  need 
for  further  effort  on  their  part  toward  educating  their 
customers  that  the  attainment  of  the  best  possible  service 
is  a  mutual  endeavor ;  that  the  customer  himself  can 
make  substantial  contributions  toward  that  end. 

The  machinery  builder  should  recognize  that  possibly 
the  best  interests  of  his  customer  are  served  by  certain 
modifications  in  his  present  product ;  that  it  may  lie  well 
worth  his  while  in  the  long  run  to  encourage  the  purchase 
of  equipment  more  suitable  than  the  standard,  even  at 
slightly  higher  prices. 

The  electrical  manufacturer  should  be  ready  to  make 
such  modifications  to  his  apparatus  as  experience  indi¬ 
cates  to  l)e  necessary  and  justifiable. 

Finally,  the  industrial  user  should  realize  that  co-opera¬ 
tion  on  his  part  is  necessary  and  may  easily  result  in  im¬ 
provements  in  his  service  which  are  large  in  proportion 
to  his  own  contributions. 

T 

Dynamitins  Pole  Holes 
in  Swampy  Soil 

By  GUY  F.  HARDEN 

In  placing  poles  for  a  line  built  in  tbe  Florida  Ever¬ 
glades  difficulties  arose  on  account  of  the  conditions 
encountered  beneath  a  30-in.  crust  of  hard  earth  which 
had  to  be  cut  through  liefore  holes  could  be  prej^ared  for 
full  depth  of  5  to  6  ft.  Below  the  upper  crust  the  sides 
of  the  hole  would  fall  in  as  fast  as  excavation  pro¬ 
ceeded,  sliding  away  from  the  side  until  the  hole  was 
as  large  as  a  hogshead.  The  Northern  practice  of  setting 
poles  in  barrels  filled  with  rocks  would  not  work  here, 
and  the  use  of  the  caisson  metho^l  was  out  of  the  ques¬ 
tion  on  account  of  expense  on  a  20-mile  telephone  and 
power  line. 

The  problem  was  solved  by  boring  a  2-in.  hole  with  an 
auger  to  a  depth  of  5  or  6  ft.  as  required  for  30-  or 
35-ft.  poles,  dropping  a  stick  of  40  per  cent  dynamite 
in  the  hole  with  wires,  setting  the  |X)le  on  top  of  the 
hole  and  holding  it  in  place  with  four  long  jiikes  which 
were  ungrounded  and  held  at  the  side  of  the  body  by  the 
construction  men.  Uixin  exploding  the  charge  the  hole 
opened  up,  the  pole  dropped  down  and  the  sides  of  the 
hole  closed  up  tight  to  the  pole.  In  case  the  pole  did 
not^o  down  the  entire  length  required  a  hole  was  bored 
down  its  side  and  a  dynamite  stick  put  in  the  hole  under 
the  pole.  On  the  second  blast  the  pole  dropped  into 
place.  Gains  were  cut  in  the  pole  after  setting  and 
through  bolts  bored.  No  tamping  was  required  and  there 
was  no  “give”  to  the  ground. 

With  this  construction  methcxl  a  line  18  miles  long 
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went  through  the  hurricanes  of  1926  w’ith  only  three 
broken  poles,  despite  the  fact  that  some  wire  was  torn 
off  by  the  gales.  In  building  this  line  it  was  necessary 
to  cross  a  wide,  shallow  river.  Construction  men  stood 
in  water  up  to  their  armpits  and  bored  holes,  the  poles 
being  set  in  the  above  manner  under  water.  Thousands 
of  (ktllars  were  saved  by  this  method  of  pole  setting, 
which  has  also  been  used  successfully  in  excavating  in 
very  soft  soil  in  preparing  for  bridge  erection.  The 
amount  of  dynamite  required  must  be  determined  by 
experiment  and  in  some  localities  but  half  a  stick  at  a 
time  is  needed.  Care  must  always  be  taken  to  avoid 
grounding  the  pike  poles  and  also  not  to  hold  pike  ends 
against  the  abdomen.  Pike  poles  should  be  held  at  the 
side  and  quickly  eased  off  when  the  line  pole  drops  into 
]dace. 

▼ 

Automatic  Rotary  Gate 
Used  in  Italian  Hydro  Plant 

A  simple  automatic  rotary  gate  which  requires  no 
accessories  has  been  in  operation  more  than  two  years 
at  the  Fontecupa  hydro  plant  of  the  Societa  Mediter- 
ranea  di  Elettricita  di  Roma  on  the  Liri  River,  Italy. 
Its  construction  is  clearly  shown  in  the  accompanying 
illustrations. 

In  general  it  consists  of  an  inner  supporting  cylinder 
mounted  on  ball  bearings  and  an  outer  semi-cylindrical 
shell  concentric  with  the  former  and  attached  thereto  by 
radial  steel  members.  The  upper  longitudinal  edge  of 
the  outer  shell  is  formed  into  a  lip,  on  which  any  water 
flowing  over  the  crest  impinges,  exerting  a  force  propor¬ 
tional  to  the  head  over  the  crest.  This  action  rotates  the 
cylinder,  which  is  counterweighted,  allowing  water  to 
spill  below'  the  gate.  A  longitudinal  fin  on  the  lower 
upstream  side  of  the  gate  exerts  a  closing  moment,  that 
I .  increases  with  the  opening  below  the  gate,  thus  producing 

I  a  self -stabilizing  action. 

The  gate  can  be  adapted  to  mechanical  operation  by 
hand  or  remote  control  without  sacrificing  its  automatic 
characteristics.  Its  discharge  capacity,  exclusive  of  the 
overflow',  is  Q  =  1.2  Ihy/h  cu.m.,  in  which  /  and  h  are 
the  length  and  height  of  the  gate  in  meters.  The 
resultant  hydrostatic  force  is  along  a  horizontal  plane 
through  the  axis  of  the  gate,  whether  it  is  open  or  closed. 

Water  leakage  between  the  ends  of  the  gate  and  the 
buttresses  is  minimized  without  appreciably  hindering 
operation  by  sheet-tin-covered  heavy  rubber  tube  attached 
to  the  circumferential  edges  of  the  outer  shell  and  bear¬ 
ing  on  steel  rubbing  plates.  No  water  seal  has  been 
found  necessary  along  the  low'er  edge,  for  if  a  slight 
clearance  is  provided  it  will  soon  fill  with  small  refuse, 
eflPectively  sealing  the  opening. 

This  type  of  gate  cannot  be  used  in  every  case.  It 
is  particularly  applicable  to  for^bays  or  reservoirs  sup¬ 
plying  water  turbines.  All  parts  are  readily  accessible 
and  easily  replaceable  in  case  of  trouble. 

The  4.2x4.2-m.  gate  at  Fontecupa  discharges  40  cu.m, 
per  second  and  has  given  excellent  results  over  the  perio<l 
of  its  use,  discharging  great  quantities  of  floating  refuse 
that  w'ould  otherwise  obstruct  the  racks.  It  was  manu¬ 
factured  by  Ditta  Alessandra  Calzoni,  Bologna,  and  was 
devised  by  Gino  Macola,  Via  Montevideo  22,  Rome. 


Figs.  1  and  2 — Automatic  gate  at  Fontecupa,  Italy, 
hydro  plant  in  closed  and  open  position 
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Deionization  Has  Transformed  Art 
of  Circuit  Interruption 


Growing  significance  of  the  introduc¬ 
tion  of  totally  new  thinking  into  the 
art  of  circuit  interruption  prompted  the 
comprehensive  survey  upon  which 
this  staff  article  is  based 


During  the  last  half  decade  there  has  been  trans¬ 
piring  a  metamorphosis  in  the  technique  of  elec¬ 
trical  equipment  that  slashes  horizontally  across 
several  provinces  of  the  art.  It  has  to  do  with  circuit 
interruption.  The  extent  of  the  change  is  such  as  to 
warrant  the  guess  that  analysis  of  the  next  decade  will 
look  back  upon  the  present  era  and  discern  in  it  a 
transition  as  significant  as  that  which  followed  the  advent 
of  the  transformer,  the  induction  motor  and  the  elec¬ 
tronic  tube.  The  assured  accomplishments  to  date  give 
a  safe  index,  however,  at  the  moment  to  rating  the 
changing  technique  as  at  least  approaching  the  impor¬ 
tance  of  those  epoch-making  innovations. 

Now  circuit  interruption  does  not  mean  switches  and 
circuit  breakers  alone.  It  means  every  element  of  the 
electrical  circuit  that  contributes  accidentally  or  inten¬ 
tionally  to  the  stopping  of  an  electric  current  by  inter¬ 
posing  an  obstacle  to  its  continued  flow.  The  switch, 
circuit  breaker,  fuse,  lightning  arrester,  rectifier,  faulted 
network  conductors  and  even  commutation  in  d.c.  ma¬ 
chines  are  all  embraced  in  this  broad  concept  of  circuit 
interruption.  What  has  happened  in  these  areas  to  justify 
the  assertion  that  revolutionary  changes  in  theory  and 
in  technique  have  been  taking  place? 

Phenomena  in  rarefied  gases  offered  clue 

A  bit  of  history  may  help  to  provide  a  point  of 
departure.  Electrical  development  has  always  been 
rapid,  almost  hectic  at  times.  Brains  and  energy  were 
assiduously  devoted  at  the  outset  toward  devising  the 
means  to  generate  the  voltages  and  circulate  the  currents. 
\^)ltages  grew  from  low  d.c.  values  to  moderate  a.c. 
values,  but  throughout  this  period  the  emphasis  was  on 
setting  the  current  in  motion  and  maintaining  it.  Inter¬ 
rupting  the  circuit  commanded  attention  too,  but  there 
is  little  evidence  to  prove  that  the  function  got  more 
than  perfunctory  notice.  If  an  arc  inevitably  formed 
on  opening  the  circuit  it  was  only  thought  necessary  to 
stretch  it  until  it  broke  in  disgust.  Some  one  added  the 
ma<,metic  blowout  to  stretch  it  quicker  and  longer.  When 
voltages  went  higher  the  arc  was  drawn  in  oil.  Oil  was 
relied  upon  to  quench  the  arc,  chill  it,  smother  it  or 
drown  it.  More  arc,  more  smothering  by  more  oil. 

These  were  all  arcs  in  open  air  or  in  liquids  under 
normal  atmospheric  pressure,  unless,  of  course,  confine- 
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ment  of  the  arc  and  its  surroundings  meant  a  rise  in 
pressure  l)ecause  of  the  heated  gas  which  it  created. 
Meanwhile  the  physicists  had  uncovered  a  wealth  of 
technique  and  theory  about  conduction  of  electricity 
through  rarefied  gases.  But  no  one  ha<l  gone  far  in 
correlating  the  phenomena  in  rarefied  gases  with  those 
which  took  place  under  more  or  less  normal  atmospheric 
pressures,  at  least  not  to  the  j)oint  of  applying  the  cor¬ 
related  knowledge  to  the  design  and  performance  of 
commercial  power  equipment. 

It  was  generally  agreed  up  to  some  ten  years  ago  that 
the  electric  arc  was  dependent  on  the  presence  of 
intensely  heated  metallic  vapor  for  its  sustenance.  The 
accepted  ways  of  breaking  an  arc  were  to  lengthen  it. 
shop  it.  cool  it.  interpose  something  in  its  path  that 
would  defy  its  will  to  persist.  At  no  point  had  there 
been  any  disposition  to  attack  the  phenomena  in  the 
arc  space  from  any  other  angle  than  that  the  arc  was  a 
vicious  thing  and  to  be  treated  with  commensurate  brute 
force.  It  was  a  case  of  putting  a  ring  in  the  bull’s 
nose  and,  when  he  got  obstreperous,  goading  him  into 
subjection  with  a  club  or  a  pitchfork.  Arcs  are  both 
awesome  and  awful.  Arcs  are  bull-headed ;  they  are  hard 
to  hold  when  you  want  to  weld  and  hard  to  break  when 
you  prefer  not  to  fuse  or  weld. 

Arc  has  a  weak  moment  at  zero  current 

But  the  enlightened  technique  of  the  new  era  means 
hypnotizing  the  bull,  or  at  least  taking  full  advantage 
of  his  weak  moments  to  induce  him  into  a  desired  mode 
of  conduct.  If  in  his  frenzy  he  dashes  into  the  pen, 
why  not  clap  the  gate  closed  quickly  behind  him?  The 
new  technique  in  circuit  interruption  of  alternating  and 
impulsive  currents  is  built  on  taking  advantage  of  their 
weak  moments  and  setting  up  a  barrier  against  their 
resumption  of  full  vigor.  When  an  alternating  current 
goes  through  its  zero  value  it  has  a  weak  moment.  A 
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Deionization  at  cathode 


Deionization  in  positive  column 
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Deionization  has  many  ramified 
applications 


tide,  for  one  who  is  building  a  pier  or  a  sea  wall,  has  a 
weak  moment  when  it  is  on  the  ehl).  The  mason  has  to 
work  lively  to  lav  his  foundation  while  the  tide  is  out 


_ I  I  electronic  emission.  With  a  cold 

aw'e'^lilws  troilt^’  cathode  the  voltage  required  to  break 

bie^  I  ^^tifiersetfj  dow’u  the  layers  of  ions  packed 

— I  I -  against  it  was  240  to  300  peak  volts. 

Jjj  phew^na  ^  The  voltage  droj)  in  the  catliode  space 

-  of  an  arc  formed  was  of  the  order 

j  of  20  volts  when  electrons  were  pro- 

*?use'^  jected  from  a  heated  cathode  through 

the  obstructing  screen  of  ions.  The 
first  was  a  glow,  the  second  a  true 
arc.  Some  virtue  resided,  therefore,  in  taking  advantage 
of  the  higher  value  of  cold  cathode  drop  because  it  meant 
one-fifteenth  or  less  than  that  many  disks  for  any  given 
voltage  to  be  interrupted.  High  lightning  voltage  would 
break  through  and  relieve  the  abnormal  line  charge, 
blit  the  power  voltage  could  not  follow.  \'alve  action. 


on  its  twelve-hour  round-trip  excursion.  But  the  elec¬ 
trical  engineer  has  to  he  infinitely  more  lively  to  build 
his  electrical  dam  because  the  electronic  tide  stays  out 
only  a  small  fraction  of  1/120  of  a  second  in  the  case 
of  a  60-cycle  current. 

He  has  to  move  even  more  lively  than  that  implies 
because  the  electrical  pressure  (voltage)  tends  to  build 
up  in  a.  few  microseconds  to  re-establish  the  tide  of 
current  in  the  reverse  direction.  Fortunately  the  speed 
at  which  electrons  move  about  and  change  the  space  char¬ 
acteristics  from  high  electrical  conductivity  to  high 
electrical  resistance  is  great  enough  to  exceed  the  recov¬ 
ery  s])eed  of  the  voltage.  es])ecially  if  the  electronic 
recombination  is  deftly  aided  and  abetted. 

Deionization  erects  a  dam 

Pferein  rests  the  fundamental  conce])t  of  the  new  era 
in  circuit  interru])tion  in  all  its  ramifications.  If  an  arc 
space  can  he  adeijuately  deionized  immediately  after  the 
zero  value  of  current,  then  a  dam  has  been  erected  to 
prevent  the  re-establishment  of  that  electronic  migra¬ 
tion  which  we  call  current. 

The  genesis  of  this  new  concejit  in  electrophysical 
exploitation,  like  many  another  advance  in  science,  harks 
hack  to  the  adage,  “Necessity  is  the  mother  of  inven¬ 
tion.”  Lightning  has  always  been  a  problem  to  the 
electrical  engineer.  He  had  devised  an  aluininnm 
electrolytic  arrester  which  let  lightning  discharge  through 
it  but  chopped  off  the  power  current  when  it  attemjited 
to  follow  through.  But  the  once  familiar  ]>agoda-like 
device  was  expensive  to  install,  troublesome  to  recharge, 
expensive  to  maintain  and  wasteful  of  space.  Something 
better  was  needed.  One  successful  substitute  gave  a 
spur  to  others.  Organized  iudustrial  research  in  physical 
science  provided  the  desired  answer  and  thus  rendered 
a  new  proof  of  its  superiority  over  mere  technical 
em])iricistn. 

The  problem  was  to  find  something  more  stable  than 
the  film  which  formed  at  the  contact  of  the  electrolyte 
and  the  metal  plates.  An  initial  remedy  was  found  in 
a  combination  of  high-resistance  jilates.  closely  spaced 
and  requiring  no  electrolyte.  J'he  high  resistance  of 
the  plate  assured  the  control  of  the  current  density  at 
any  point  of  contact  between  jilates  down  to  a  low  value 
which  would  jirevent  a  heated  cathode  and  the  consecpient 


arrester. 

Metallic  vapor  theory  exploded 

This  was  not  wholly  a  new  idea.  Percy  'I  homas  in 
1908  had  patented  such  a  scheme,  but  it  waited  thirteen 
years  for  its  full  fruition  in  the  light  of  incisive  and 
revealing  research.  Out  of  this  came  the  significant 
notion  that  arcs  do  not  have  to  emanate  from  hot 
cathodes  and  do  not  rely  on  hot  metallic  vapors  for 
sustenance.  Metallic  vapors  were  found  to  he  really  no 
better  as  conductors  than  ionized  gases.  The  oxide 
film  and  autovalve  arresters  had  come  in  meanwhile  to 
serve  meritoriously  in  supplanting  the  obsolescent  elec¬ 
trolytic  arrester.  Later  the  porous  block  arrester 
capitalized  on  developments  in  other  fields.  This  other 
development,  however,  traces  its  inception  and  its  source 
of  stimulus  to  the  discoveries  made  while  developing 
the  so-called  autoclave  arrester  just  described. 

The  tuse  is  another  circuit-interrupting  device.  In 
its  exjnilsion  form  it  had  been  believed  that  the  exnlo- 
sive  action  of  the  gases  blew  the  arc  out  in  a  mass 
action.  A  critical  investigator  attributed  its  acceiitable 
functioning,  however,  to  something  more  refined  than 
such  a  gross  and  wholesale  extinction  of  an  electronic 
stream.  He  concluded  that  the  formation  of  the  gas 
projected  the  stream  of  electrons  and  ions  into  a  high  state 
of  turbulence.  Turbulence  was  conducive  to  recombina¬ 
tion  of  ions  and  electrons  with  such  celerity  as  to  make 
the  space  so  nearly  neutral  that  an  arc  would  give  up 
in  despair  when  faced  with  the  task  of  re-establishing 
itself  in  the  reverse  direction.  A  plain  case  of  taking 
advantage  of  the  weak  moment  of  a  current  when  it 
goes  through  its  zero  value  of  electronic  migration. 

Circuit  breaker  was  crying  for  attention 

This  ivorked  out  well  in  theory  and  practice.  Why 
not  see  what  could  be  done  to  circuit  breakers  along 
these  same  lines?  There  was  plenty  of  incentive.  Dis¬ 
tressing  as  it  may  be  to  recall  those  days,  there  was  a 
time  when  systems  had  grown  so  big  that  interrupting 
requirements  cast  the  best  of  circuit  breakers  of  the  day 
under  a  spell  of  suspicion.  Explosions,  fires,  ruptured 
tanks,  prolonged  service  interruptions  followed  the  fail¬ 
ure  to  interrupt  arcs  instead.  A  million  kva.  of  energy 
was  a  lot  to  congeal  into  a  single  tank  filled  with  coni- 
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bustible  oil.  Quite  rightly,  some  one  dreamed  of  a  device 
which  would  open  a  high-voltage  high-power  circuit 
noiselessly,  expeditiously,  safely  and  without  fuss  or 
tremor.  Maybe  some  of  the  new  electrophysical  think¬ 
ing  could  also  be  applied  to  the  low-voltage  breaker  of 
the  carbon  type,  even  to  such  an  extent  that  inflammable 
cotton  batting  tucked  around  it  would  not  be  ignited, 
hardly  even  charred  by  a  promptly  extinguished  arc. 
But  those  problems  waited. 

The  attack  was  made  first  on  the  breakers  in  the 
intermediate  voltage  class,  those  which  had  “gone  oil” 
as  voltages  crept  upward  from  2,300  volts.  Naturally 
the  move  was  to  imitate  the  successful  arrester.  But 
that  implied  something  comparable  to  putting  a  lot  of 
metallic  steppingstones  right  in  the  path  of  the  arc. 
Would  not  that  act  to  sustain  in  many  short  sections 
a  long  arc  that  might  otherwise  be  killed  by  the  pre¬ 
vailing  and  conventional  method?  Here  again  a  revolu¬ 
tionary  idea  was  urged  by  the  principal  mind  to  confound 
his  sceptical  collaborators. 

But  the  fear  of  “steppingstone”  action  faded  as  experi¬ 
ments  with  stacked  sheets  of  wire  gauze  made  it  clear 
to  them  that  a  hundred  short  arcs  could  have  a  hundred 
cold-cathode  drops  of  some  175  r.m.s.  volts  each,  whereas 
a  long  arc  could  have  but  one.  The  point  was  to  keep 
the  cathode  cold,  otherwise  the  cathcKle  drop  would  fall 
to  a  small  value.  The  cathode  could  be  kept  cold  by 
moving  the  arc  filaments  so  fast  that  they  could  not 
linger  anywhere  long  enough  to  do  any  local  heating. 
Circular  motion,  of  course,  offers  the  chance  to  use  the 
same  path  many  times  if  necessary.  So  the  natural  trick 
was  to  shoot  the  arc  by  magnetic  means  into  some  closely 
stacked  metallic  plates  and  then  spin  it  around  a  circular 
track  rapidly  by  other  auto-magnetic  means.  Cathodic 
deionization  then  took  place  under  the  most  favorable 
cold  cathode  conditions.  A  relatively  long  arc  became 
a  multiplicity  of  small  arcs  easily  interrupted. 

Thus  came  the  air  circuit  breaker  for  voltages  up  to 

Dei'on  breaker  makes  short  arcs  for  easier  quenching 

(a)  Arc  moving  *  off  contacts  is  driven  into  stacked 
plates,  creating  a  multiplicity  of  ccld  cathode  drops  of 
high  value. 

(b)  Arcs  are  spun  about  central  axis  to  prevent  local 
heating  and  aid  retention  of  advantages  of  the  short  arc. 


15,000,  which  has  been  dubbed  the  Deion  breaker.  It 
works  on  the  cathode  dark  space  of  Crooks.  It  is  a  short 
arc  device. 

Gases  found  an  aid  rather  than  a  detriment 

Higher  voltages  tend  to  longer  arcs.  The  long  arc 
can  better  be  handled  by  operating  on  what  the  J.  J. 
Thomson  school  of  physicists  called  the  “positive  col¬ 
umn.”  That  part  of  the  arc  path  can  be  viewed  as  a 
bundle  of  threads.  Each  constitutes  the  momentary 
ionized  path  of  least  resistance  to  an  electronic  migra¬ 
tion.  When  the  current  approaches  its  zero  these 
threads  get  disorganized  and  take  a  random  zigzag  con¬ 
figuration.  Perhaps  we  might  prevent  the  re-establish¬ 
ment  of  the  arc  after  the  zero  by  more  completely 
disorganizing  these  facile  threads  and  thus  promote  the 
recombination  of  electrons  and  ions.  If  that  were 
effected  then  the  recovery  voltage  might  not  find  enough 
conducive  paths  for  its  outlet.  The  arc  would  be  broken. 

Arcs  more  easily  extinguished  in  narrow  slots 

This  line  of  attack  ran  counter  to  another  surviving 
notion  of  the  action  of  oil  in  oil  circuit  breakers.  The 
gas  that  invariably  formed  when  the  arc  volatilized  the 
oil  was  viewed  as  preventive  of  full  functioning  of  the 
admirable  dielectric  properties  of  liquid  oil.  The  new 
line  of  thought  viewed  this  gas  as  no  detriment  at  all, 
but  actually  the  real  means  to  an  end  in  interrupting 
the  arc.  If  this  gas  could  be  rendered  highly  turbulent, 
projected  into  and  across  the  arc  stream,  then  the  bundle 
of  filamentary  paths  could  be  so  much  further  disturbed 
as  to  check  the  arc  abruptly.  Fresh  non-ionized  gas 
could  hasten  the  recombination  of  ions  and  electrons.  It 
appeared  more  desirable  to  make  the  gas  turbulent  than 
to  make  the  oil  turbulent.  That  is  the  foundation  of  the 
Deion  grid  as  applied  to  the  higher  voltage  oil  circuit 
breakers.  It  exemplifies  another  of  the  new  concepts 
that  came  out  of  purj^oseful  research  and  an  insistent 
mind. 

And  wrapi^ed  into  the  structure  of  the  grid  which 
performs  this  function  is  still  another  of  the  more  newly 
applied  theories  of  electrophysics ;  it  is  that  it  takes  more 
voltage  to  sustain  an  arc  in  a  narrow  slot  than  when 
it  is  given  freedom  to  exjiand  radially.  Not  so  different 
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from  the  basis  of  higher  resistance  for  slender  con¬ 
ductors  in  the  metallic  portions  of  current  paths.  The 
arc  is  drawn  by  the  separating  electrodes  in  a  slot  made 
in  a  stack  of  thin  metal  plates.  Between  the  metal  plates, 
all  immersed  in  the  oil,  are  sheets  of  oil-soaked  fiber. 
Magnetic  action  holds  the  arc  in  the  slot  and  the  gas 
that  forms  when  the  heat  of  the  arc  drives  oil  from 
the  filler  across  itself  tries  to  expel  the  arc  out  of  the 
slot.  The  resulting  turbulence  of  the  arc  stream  makes 
for  prompt  recombination  of  ions  and  electrons  and  the 
arc  is  choked  off.  This  is  using  the  oil  and  its  gas 
for  a  purpose  that  is  wholly  contradictory  to  the  detri¬ 
mental  attributes  previously  assigned  to  it. 

It  is  a  characteristic  of  the  abstract  research  mind 
that  it  lets  no  ho|:)eful  phenomenon  rest  uninvestigated. 
It  is  a  characteristic  of  the  industrially  purposeful 
research  mind  to  let  pass  no  chance  to  apply  the  dis¬ 
closures  of  abstract  research  to  commercial  exploitation. 
Could  principles  discovered  in  the  course  of  investiga¬ 
tion  of  current  flow  in  gases  be  incorjxtrated  into  new 
forms  of  lightning  arresters,  fuses,  protective  devices 
in  general,  rectifiers,  commutation  and  arc  failures  be¬ 
tween  conductors  like  those  used  in  network  distribution? 

Line  type  arrester  emerges 
from  research 

\\’ithout  attempting  to  establish  a  rigid  chronogical 
sequence,  every  one  of  these  areas  can  be  cited  as  having 
been  benefited  by  the  injection  of  new  technique  into 
them.  For  example,  the  shredded  concept  of  the  long 
positive  column  preceded  the  idea  that  a  block  of  porous 
resistant  material  might  effectually  break  up  a  lightning 
discharge  and  thus  capitalize  on  the  higher  voltage  needed 
to  maintain  such  a  discharge  in  finely  constricted  chan¬ 
nels.  For  another  example,  the  influence  of  material 
surrounding  the  arc  might  be  advantageously  employed 
to  deionize  the  arc  space.  In  the  Deion  grid  oil  breaker 
it  was  the  oil  volatilized  out  of  the  fuller  board  sheets 
in  the  grid.  In  a  new  tube-type  arrester  it  became  the 
gases  expelled  from  semi-charred  fiber  of  which  the  tube 
is  made.  This  can  alike  drain  lightning  off  transmis¬ 
sion  lines  and  serve  to  protect  distribution  transformers. 
In  the  boric  acid  fuse  it  became  the  water  of  crystalliza¬ 
tion  that  came  from  the  lx)ric  acid  when  the  heat  of  the 
fuse  wire's  arc  decomposed  it.  Again,  the  multiplicity 
of  metallic  plates  of  the  deionizing  stack  of  the  air 
breaker  could  presumably  be  applied  to  the  lower  voltage 
circuit  breakers  for  industrial  circuits,  even  to  a  simple 
household  typ  of  breaker  that  would  eliminate  fuse  wor¬ 
ries.  The  me.cury  rectified  was  early  in  the  picture  with 
the  disconcerting  and  unpredictable  occurrence  of  its 
backfires.  It  has  to  interrupt  the  current  even  more 
abruptly  and  certainly  than  the  circuit  breaker  (it  has  no 
tolerance  of  cycles,  it  must  work  every  cycle)  if  it  is  to 
l^erform  its  valve  function  of  permitting  flow  in  a  single 
direction.  The  elimination  of  backfire  became  a  question 
of  six'edy  deionization  in  the  vicinity  of  the  anode. 

Slepian  provided  the  master  mind 

And  so  the  new  school  of  thought  in  circuit  interrup¬ 
tion  has  brought  into  one  family  a  group  of  devices  and 
functions  which  previously  had  little  claim  to  close  rela¬ 
tionship.  Now  they  are  kin  through  their  common 
dependence  on  a  deionization  process  applied  to  the  gap 
between  their  electrodes. 

In  sketching  the  evolution  of  revolutionary  concepts  in 


such  short  sixice  many  intervening  stages  must  be  omitted 
from  mention.  No  attempt  can  be  made  to  enumerate 
the  large  bibliography  of  technical  papers  which  have 
attended  the  disclosure  of  these  accomplishments.  But 
enough  has  perhaps  been  said  to  indicate  that  there  has 
been  a  program  of  a  decade  which  called  for  a  master 
mind  to  conceive  its  niceties,  its  relative  values  and  its 
potentialities.  It  called  for  intensive  inductive  and 
deductive  reasoning.  It  called  for  bridging  the  gap 
between  mathematico-physical  formulation  and  the  field 
needs  of  an  intensely  utilitarian  industry.  It  called  for 
a  student,  a  teacher,  a  leader,  an  organizer,  a 
co-ordinator,  a  practical  visionary. 

The  master  mind  has  been  Joseph  Slepian,  a  physicist 
who  is  just  as  practical  an  engineer.  The  literature 
on  this  whole  gamut  of  subjects  bears  many  other 
names.  To  mention  a  few  among  his  associates  there 
are  Atherton,  Baker,  Crago,  Denault,  Dickinson,  Dyer, 
Kees,  Ludwig,  Mason,  MacNeill,  Torok,  Wilcox,  Raw¬ 
lins,  Hodnette.  But  the  central  fount  of  origin  of 
inspiration  and  co-ordination  throughout  has  been  Dr. 
Joseph  Slepian.  If  such  a  recital  as  this  leads  to  a  richer 
recognition  of  the  significance  of  the  new  contribution 
to  circuit  interruption  thought,  then  it  will  not  be 
regretted  that  a  new  name  has  been  accorded  timely 
proposal  for  the  electrical  roll  of  honor. 

T 

Testing  the  Meter  Tester 

By  JOHN  O.  KRAEHENBUHL  and  MAX  A.  FAUCETT 

Department  of  Electrical  Engineering,  University  of  Illinois 

Regardless  of  the  amount  of  light  in  which  he  works, 
even  dowm  to  0.02  foot-candles,  which  is  approximately 
moonlight  intensity,  the  average  meter  tester  is  a  more 
accurate  part  of  the  testing  set-up  than  the  rotating 
standard  he  uses.  Also,  a  meter  te3ter  will  do  more 
accurate  work  at  low  than  at  high  levels  of  light  intensity 
on  the  disk  of  the  meter  under  test.  These  startling  con¬ 
clusions  result  from  tests  on  meter  testers  taken  during 
meter  short  courses  at  the  University  of  Illinois  by  means 
of  a  special  device  developed  by  the  writers.  It  can  also 
be  used  to  advantage  to  improve  the  timing  technique  of 
meter  testers. 

This  device  consists  of  a  standard  polyphase  watt- 
hour  meter  from  which  the  lower  element  is  removed 
and  its  place  taken  by  a  synchronous  clock  motor  bevel 
geared  to  the  meter  shaft.  Mounted  on  the  upper  ele¬ 
ment  are  two  6-volt  lamps  supplied  from  a  variable  volt¬ 
age  source  so  that  the  illumination  on  the  disk  can  be 
changed  at  will.  Associated  equipment  for  testing  meter 
testers  is  a  synchronous  timer  that  is  started  and  stopped 
with  an  ordinary  meter-testing  switch.  Thus,  according 
to  the  speed  of  the  synchronous  motor  and  the  ratio  of 
its  gear  connection  to  the  meter  shaft,  any  number  of 
exact  revolutions  of  the  test  meter  corresponds  to  a 
definite  registration  of  the  cycle  counter.  In  the  case 
of  this  particular  device  one  revolution  of  the  meter  disk 
parallels  120  cycles  on  the  synchronous  timer.  The  meter 
tester  counts  his  customary  ten  revolutions  of  the  disk 
and  the  departure  from  1,200  cycles  reading  of  the  cycle 
counter  indicates  his  accuracy. 
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Scheme  of  timer  meter  and  con 
nection  with  cycle  counter 


Less  error  at  low  light  intensities 


1  2345678910 

Foot-Cotnolles 

Accuracy  curves  of  individuals 


The  curves  in  the  illustration  in  the  center  show  averapes  of 
checks  on  49  meter  testers  working  under  eight  conditions 
of  illumination.  The  upper  graph  exhibits  the  effect  of  ex¬ 
ternal  lighting,  while  the  lower  shows  accuracy  with  the 
meter  disk  locally  illuminated  by  the  small  lamps  inside  the 
meter  case.  The  point  common  to  these  two  sets  of  data 
checks  closely  at  about  — 0.18  per  cent  error  at  10  foot- 
candles  (positive  values  of  per  cent  error  mean  the  indi¬ 
vidual  is  slow  and  negative  values  of  per  cent  error  mean 
the  individual  is  fast).  The  marked  common  characteristic 
of  the  curves  is  that  the  lower  the  Illumination  the  closer 
to  the  correct  value  will  he  the  average  results  obtained  by 
the  meter  tester.  As  the  light  is  diminished  the  disk  gives 
the  illusion  of  speeding  up,  therefore  it  is  only  normal  that 

In  performing  one  series  of  tests  the  meter  was  housed 
in  a  light-tight  booth  and  the  only  illumination  available 
was  that  on  the  disk  itself,  supplied  by  the  two  lamps 
inside  the  cover.  Meter  testers  timed  ten  revolutions  of 
the  disk  under  illuminations  of  0.02,  0.6,  4.0  and  10  foot- 
candles.  A  similar  test  was  conducted  by  using  a  shaded 
desk  lamp  on  the  outside  with  the  dial  lights  extinguished. 
In  this  case  the  intensity  of  illumination  was  0.9,  12.5, 
30.0  and  52.5  foot-candles.  In  this  last  instance  there 
was  some  reflected  light  from  the  meter  glass,  probably 
causing  a  slight  glare  at  the  higher  intensities.  The 
ordinary  flashlight  held  18  in.  from  the  surface  gives 
an  illumination  of  1^  or  2  foot-candles  and  from  15  to 


Timer  meter  checks  tester’s  accuracy 
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the  delayed  reaction  of  the  tester  should  be  shortened  and 
the  positive  per  cent  error  decreased. 

As  shown  in  the  curves  at  right  some  of  the  meter  testers 
were  so  erratic  in  their  observations  as  to  give  a  saw¬ 
toothed  curve  for  the  limited  number  of  specific  points 
observed.  It  is  definitely  indicated  from  these  curves  that 
those  who  anticipated  the  ten  revolutions  are  not  going  to 
deviate  as  far  from  the  true  value  as  those  who  are  slow 
in  their  reaction.  The  characteristic  delay  in  stopping  the 
standard  meter  has  been  consistent  in  a  number  of  other 
tests  that  have  been  made  by  using  various  check  methods 
and  is  not  a  property  of  this  particular  set-up.  One  series 
of  tests  having  the  testers  use  a  switch  with  which  they 
were  not  acquainted  increased  the  factor  of  error  appreciably. 


30  foot-candles  may  be  had  from  flashlights  of  the  ordi¬ 
nary  focusing  type. 

The  outstanding  fact  of  the  complete  series  of  tests 
is  that  the  average  tester  with  his  switch  does  not  intro¬ 
duce  an  error  of  more  than  +  0.2  per  cent  and  that  the 
most  erratic  testers  will  not  exceed  -f-  0.6  per  cent. 
Regardless  of  the  amount  of  light,  the  meter  tester  has 
a  degree  of  accuracy  better  than  that  of  the  portable  test 
standard  that  he  uses  for  reference.  Only  in  the  case 
of  a  few  individuals  will  there  be  errors  that  may  be 
appreciable. 

The  apparatus  described  is  of  interest  to  the  individual 
for  when  the  tester  is  informed  as  to  the  degree  of  his 
error  and  the  direction  of  that  error  he  is  able  to  adjust 
his  co-ordination.  The  device  can  be  used  to  assist  the 
erratic  and  careless  individual  and  it  would  also  prove 
useful  as  a  training  apparatus  where  the  individual  by 
a  simple  means  can  check  his  “feel”  of  the  testing  opera¬ 
tion.  For  the  investigation  of  problems  involving  the 
meter  tester,  either  in  groups  or  individually,  it  furnishes 
a  simple  and  accurate  piece  of  equipment,  readily  trans¬ 
ported  and  made  operative  by  merely  plugging  into  an 
ordinary  receptacle.  The  cost  of  the  equipment  is  small 
and  the  apparatus  requires  no  adjustment  beyond  the 
maintenance  of  the  synchronous  timer. 

▼ 

5  per  Cent  Gain 
in  Czechoslovakia 

Electrical  energy’  output  in  Czechoslovakia  in  1930 
was  3,802,030,000  kw.-hr.,  a  rise  of  5  per  cent  from  the 
3,610,320,000  kw.-hr.  of  1929,  according  to  the  official 
year  book  of  the  electrical  industry  in  that  country,  which 
has  just  been  issued.  In  1931  districts  numbering  8,068 
with  9,945,379  inhabitants  had  electric  service,  which 
therefore  is  now  available  to  72.8  per  cent  of  the 
l)opulation. 
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A  Plan  for 


Complete  Home  Electrification 


By  GEORGE  POTTER 

Central  Hudson  Cas  Cr  Electric  Corporation 
Poughkeepsie,  N. 

IN  THE  mind  of  the  averaj^e  household  user  of  elec¬ 
tric  service  there  is  a  more  or  less  vague  conscious¬ 
ness  that  electricity  could  he  of  greater  service  to 
him  than  he  has  yet  allowed  it  to  be.  The  magazines 
he  reads,  with  articles  and  advertisements  describing 
new  uses  which  have  been  developed,  may  not  move 
him  to  action  in  acquiring  these  devices,  hut  they  do 
initiate.  |)erhaps  only  to  a  slight  degree,  a  desire  to  have 
these  conveniences  for  himself  and  his  family.  More 
often  than  not,  the  desire  is  set  aside  for  the  time  being 
in  the  thought  that  this  kind  of  service  is  not  yet  prac¬ 
tical  for  his  own  particular  case  or  that,  because  of 
the  cost,  its  enjoyment  is  limited  to  those  in  better 
financial  circumstances. 

Then.  too.  in  this  day  of  wonders,  there  are  so  many 
other  things  to  attract  his  attention  and  stimulate  his 
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Actual  Electric  Consumption  of  Six 
Complete  Electric  Home  Customers- 1931 

. _ A _ ^ 


Estimated  Usage  7,75?Kw.-Hr 

of  Complete  7,446  Kw.-Hr.  ■■ 

Electric  Home  7,274 Iiw.-Hr.  ■  H 


Average  ' - v  “ 

Rate  per  Average  Rote  per  Kw.-Hr.  2.94  Cents 

Kw.-Hr. 

6.8  Cents 


Comparison  of  electric  usage  of  six  complete 
electric  homes  and  average  customer 


How  the  original  plan  which  was  out¬ 
lined  in  the  June  1,  1930,  issue  of 
“Electrical  World"  and  later,  dis¬ 
cussed  more  in  detail  in  the  March  7, 

1931,  issue  was  modified  and  made 
so  attractive  to  customers,  contractors 
and  dealers  that  66  full-use  homes 
were  connected  between  June  1, 

1931,  and  March  31,1 932. 

desires  that  the  home  is  often  neglected  in  his  effort  to 
keep  a])ace  with  the  advances  going  on  around  him. 
Aggressive  salesmanship,  as  it  is  practised  nowadays, 
constantly  keeps  before  the  head  of  the  house  an  array 
of  op])ortunities  to  exchange  his  money  for  new  things 
he  can  use.  Unless  his  funds  are  unlimited,  he  must 
carefully  consider  which  of  many,  all  desirable,  invest¬ 
ments  he  shall  make. 

In  such  a  case,  why  slunild  not  the  home  come  in  for 
first  consideration?  Here  the  family  life  centers.  The 
more  enjoyable  it  is,  the  more  it  becomes  a  home  in  the 
true  .sense  of  the  word.  Since  civilization  began,  the 
home  has  been  an  index  to  our  success  and  to  our  worth 
as  citizens. 

It  is  our  good  fortune  in  the  electric  industry  that 
electrical  appliances  do  make  a  great  contribution  to 
convenience,  economy  and  to  keeping  the  home  up  to 
date.  We  have  done  an  excellent  job  of  selling  these 
appliances,  usually  one  at  a  time,  to  our  customers.  It 
has  only  been  a  matter  of  placing  the  facts  before  them 
in  an  intelligent  manner,  showing  them  that  their  invest¬ 
ments  would  be  wisely  made,  to  persuade  them  to  buy 
the  appliances  they  need.  Meanwhile,  however,  the  com¬ 
petition  with  other  appeals  to  the  customer  has  gone  on 
and  all  too  often  we  have  had  to  yield,  for  the  time 
being,  to  our  competitors. 

In  some  instances  we  have  told  our  story  so  well  that 
tlie  customer,  with  our  constant  supervision,  has  em¬ 
barked  upon  a  definite  program  of  electrification  of  his 
home — first,  some  small  appliances,  followed  by  a 
washer  or  radio,  a  year  or  two  later  a  refrigerator,  in 
another  year  or  two  the  range,  and  finally  a  water  heater. 
Five  to  seven  or  eight  years  are  generally  consumed  in 
such  a  process. 

If  we  can  sell  these  various  ajipliances  individuallx . 
because  of  their  superiority  over  competitive  devices, 
what  an  array  of  advantages  we  could  show  the  cus¬ 
tomer  in  acquiring  them  all  at  one  time!  Tlie  obstacle 
to  such  an  undertaking  has  been  our  inability  to  show 
him  how'  he  could  finance  such  a  proposition.  Operat¬ 
ing  cost  was  a  serious  handicap,  too,  because  of  the  in- 
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Two  of  the  homes  that  adopted  full-use  plan 

(a)  uses  6,520  kw.-hr.  a  year;  (b)  consumed  10,608 
kw.-hr.  the  first  year. 

ability  of  the  customer,  who  had  formerly  been  used  to 
paying  a  small  bill  for  lighting  and  small  appliances,  to 
conceive  that  he  could  really  obtain  full  electric  service 
of  this  kind  at  a  reasonable  cost. 

History  of  our  plan 

In  1929  the  Central  Hudson  Gas  &  Electric  Corpora¬ 
tion  worked  out  a  tentative  jilan*  whereby  all  appliances 
necessary  to  furnish  complete  home  electrification  could 
be  installed  at  one  time,  with  fixed  monthly  payments 
for  the  following  five  years  to  cover  the  cost  of  energy 
consumed  and  absorb  the  purchase  price  of  the  aj)- 
pliances.  Twelve  home  owners  in  different  sections  of 
our  territory  were  persuaded  to  adopt  the  plan.  The 
original  jdan  called  for  a  monthly  payment  of  $27.50 
per  month  for  60  months.  This  was  based  on  an  allow¬ 
ance  of  6.000  kw.-hr.  per  year  and  a  cost  of  a  fixed  list 
of  aj)i)liances  from  our  own  merchandise  stock.  These 
twelve  homes  furnished  a  basis  of  study  from  which  our 
])resent  complete  electric  home  plan  was  evolved. 

To  make  the  plan  available  to  our  customers  gen¬ 
erally,  it  was  found  necessary  to  modify  it  in  several 
respects.  In  the  first  place,  we  could  no  longer  use  a 
list  of  specific  appliances  with  uniform  prices,  since  ow 
company  shortly  afterward  changed  its  merchandising 
polic)'  from  direct  selling  to  full  dealer  co-operation. 
W  ithout  a  definite  first  cost  for  the  appliances,  the  plan 
had  to  be  adaptable  to  any  cost  prices  of  appliances 
from  dealers’  stocks.  It  was  further  found  that 
7.000  kw.-hr.  per  year  more  nearly  covered  the  full 
usage  contemplated  by  the  plan  than  did  the  original 
6.(XX)  kw.-hr.  allowance.  Large  numbers  of  our  con¬ 
sumers  were  potential  prospects  for  the  plan,  but 
already  owned  several  of  tlie  appliances  involved.  We 
had  to  make  the  plan  apply  to  such  other  appliances  as 
they  needed  to  bring  about  complete  electrification.  Our 
present  plan  provides  for  all  of  the  contingencies. 

Electric  servants  do  the  work  in 
these  full-use  homes 

Note  electric  ranges,  refrigerators,  water  heaters,  wash¬ 
ing  and  ironing  machines  and  various  heat  and  metei- 
appliances.  (a)  uses  6,520  kw.-hr.  a  year;  (b)  7,0.>2 . 
(c)  10,608  kw.-hr. 


page  1158,  June  7,  1930,  and  page  444,  March  7,  1931 ,  of 
“lilcctrical  World.’' 
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In  its  present  application  the  home  owner  must  own 
and  use  a  refrigerator,  range,  water  heater,  vacuum 
cleaner,  percolator,  toaster  and  ffat  iron.  The  cost  of 
a  washer,  ironer,  sun  lamp,  kitchen  ventilating  fan  or 
water  pump  may  be  included  in  the  financing,  if  desired, 
but  these  appliances  are  not  required.  Where  the  house 
is  being  newly  wired  or  wiring  alterations  are  necessary, 
the  cost  of  the  w'iring  may  also  be  included  in  the  plan 
suggested.  If  some  required  appliances  are  already 
owned,  the  plan  is  applied  to  the  purchase  of  such  addi¬ 
tional  appliances  as  are  necessary  to  complete  the  list.  If 
the  customer  is  already  financing  one  or  more  major  ap¬ 
pliances  with  our  comjmny,  the  balance  due  on  the  con¬ 
tracts  is  transferred  to  the  electric  home  plan.  At  least 
two  major  appliances  must  Ik?  purchased  for  eligibility  to 
the  ])lan.  An  exception  to  this  provision  is  made  when 
the  water  heater  is  the  only  appliance  required  and  will 
be  the  exclusive  means  of  hot-water  supply. 

.\s  stated  above,  7,000  kw.-hr.  per  year,  under  our 
full-use  residence  rate,  are  allowed  for  this  service,  in¬ 
cluding  lighting  and  whatever  a])pliances  the  customer 
may  choose  to  operate. 

To  provide  for  variation  from  this  allow'ance,  an 
adjustment  is  made  at  the  rate  of  2  cents  per  kilow'att- 
hour.  This  is  credited  to  the  customer  at  the  end  of  the 
contract  period  if  he  under-runs  the  allowance.  If,  on 
the  other  hand,  he  has  over-run  he  will  be  called  upon 
to  pay  for  the  excess  usage.  If  the  over-run  is  relatively 
small  it  is  allow’ed  to  accumulate  until  the  expiration  of 
the  contract,  when  he  may  have  the  option  of  paying  it 
in  one  payment  or  e.xtending  the  same  fixed  monthly 
I^yments  he  has  been  making  for  a  further  period  to 
absorb  the  amount  represented  by  it.  To  prevent  abuse 
of  the  plan,  or  the  accumulation  of  an  excessive  amount 
where  legitimate  heavy  usage  exists,  the  contract  pro¬ 
vides  that  a  settlement  for  over-run  may  be  called  for 
at  any  time. 

The  amount  of  the  monthly  payment  is  arrived  at  by 
adding  to  the  cost  of  the  energy  allowed  an  amount 
sufficient  to  amortize  the  cost  of  the  appliances,  with 
interest  figured  at  the  rate  of  6  per  cent  per  year  on 
the  monthly  balances.  For  the  convenience  of  company 
employees  and  dealers  in  presenting  the  plan  to  cus¬ 
tomers,  a  table  has  been  worked  out  showing  the 
amounts  which  can  be  financed  with  monthly  payments 
in  $5  steps  from  $25  to  $45  and  in  monthly  periods 
from  36  to  60  months.  This  table  can  be  applied  to 
any  group  of  af)pliances  coming  within  the  scope  of  the 
plan,  except  w’hen  the  water  heater  alone  is  being  in¬ 
stalled.  and  a  sj)ecial  table  for  a  smaller  numl)er  of  months 
is  then  used. 

Xaturally.  with  a  contract  extending  over  such  a  long 
]>eriod  of  time,  with  no  initial  investment  on  the  part 
of  the  customer,  certain  safeguards  have  to  l)e  set  up 
for  the  protection  of  both  the  company  and  the  cus¬ 
tomer.  The  company  assumes  no  responsibility  for 
service  on  the  appliances.  This  is  assumed  by  the  dealer 
on  the  same  conditions  as  w’ould  apply  on  a  sale  made  in 
the  usual  conduct  of  his  business.  The  credit  of  the 
customer  is  carefully  investigated  and,  if  accepted,  a 
copy  of  the  contract  is  filed  with  the  towm  clerk  in  the 
community  in  which  he  resides.  Provision  is  made  for 
1  e|Kissession  in  case  of  default  on  the  part  of  the  cus¬ 
tomer.  The  contract  may  be  terminated  by  mutual 
agreement  at  any  time.  Thus  a  customer  who  prefers 


may  pay  the  balance  due  on  the  appliances  at  any  time, 
or  if,  because  of  unanticipated  contingencies,  he  finds 
himself  unable  to  continue  his  obligations,  some  mutually 
satisfactory  division  of  the  appliances  may  be  accom¬ 
plished. 

Prospects  for  home  electrification 

.'\ny  home  owner  who  is  in  a  position  to  afford  cor¬ 
responding  services  by  other  methods  and  has  established 
a  good  credit  standing  is  looked  upon  as  a  prospect  for 
this  plan.  A  customer  who  is  already  equipping  his 
home  one  appliance  at  a  time  is  in  reality  waiting  for 
just  such  a  scheme.  New'  homes  being  built  and  old 
homes  being  remodeled  offer  an  excellent  opportunity 
to  present  the  plan  as  it  fits  in  w’ith  the  idea  of  mod¬ 
ernization  already  in  the  mind  of  the  owner.  Newly 
married  couples  are  particularly  receptive  to  a  plan  of 
this  kind. 

In  selling  this  plan  to  our  customers  the  value  of  the 
service  represented  plays  an  essential  part.  Just  as  in 
the  case  of  selling  the  individual  appliances,  the  customer 
must  first  be  showui  that  the  completely  electrified  home 
will  serve  him  better  than  his  present  methods.  Since 
it  is  assumed  that  readers  of  this  article  are  already 
familiar  with  the  methods  usually  employed  in  selling 
such  appliances,  they  need  not  be  discussed  here.  It  is 
our  experience,  however,  that  the  customer  must  first 
be  so  w’ell  sold  on  each  of  the  appliances  involved  that 
a  sale  could  normally  be  expected  if  any  of  them  were 
being  offered  singly.  The  plan  is  then  brought  into  the 
discussion  to  show  him  how’  the  purchase  of  all  of  them 
can  be  made  at  one  time. 

As  an  e.xample.  let  use  consider  a  case  where  the 
customer  already  owms  the  small  appliances  and  needs 
all  of  the  three  major  appliances  to  complete  the  electri¬ 
fication  of  his  home.  The  cost  of  the  appliances  might  be 


as  follows : 

RefriRerator .  $285.00 

Range .  175.00 

W'iring  alterations . .  60.00 

W  ater  heater .  150.00 


Connections  for  water  heater .  25.00 

$695.00 

Referring  to  our  table  of  payments,  we  find  that  to 
finance  this  amount  a  payment  of  $35  per  month  for  44 
months  is  required.  A  comparision  of  monthly  costs, 
something  like  the  following,  is  worked  out  for  the 
customer ; 

Direct  Costs  of  Old  and  New  Methods 


Other  Methods  Ele<‘tric 

Lighting .  $2.50  $2.50 

Refrigeration .  3. 00  to  5.00  1 . 50  to  2.00 

Cooking .  4  00  to  5.00  4  00  to  5.00 

Water  heating .  3. 00  to  5.00  5.00  to  8.00 


Total .  $12.  50  to  17.50  $13. 00  to  17.  50 


Indirect  Costs  of  Non-Electric  Methods 

Food  losses  through  inadequate  refrigeration . 

Buying  food  in  small  quantities . 

Food  values  lost  in  cooking  by  other  methods . 

Grand  total .  $22.  50  to  27.  50 

Thus  it  w'ill  be  seen  that  the  customer  need  put  a 
value  of  only  $7.50  to  $12.50  per  month  (25  to  42  cents 
per  day)  on  conveniences  to  meet  the  payments  required 
under  the  contract.  If  he  can  be  persuaded  to  look  upon 


$3.00 

3.00 

4.00 
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the  idea  in  this  way,  he  need  not  consider  that  he  is 
buying  the  appliances,  but  rather  that  he  is  paying  for 
a  service  and  acquiring  the  necessary  appliances  in¬ 
cidentally. 

From  June  1,  1931,  when  the  plan  in  its  present  form 
was  made  available  for  general  application,  to  March  31, 
1932,  66  contracts  were  made  under  its  terms.  Appli¬ 
ances  and  wiring  representing  a  cost  of  $41,018.99,  an 
average  of  $621.50  per  transaction,  were  sold  by  co¬ 
operating  dealers  on  these  contracts.  It  is  extremely 
doubtful  whether  anything  like  this  volume  could  have 
been  attained  had  the  plan  not  been  available.  In  addi¬ 
tion  to  this  a  considerable  number  of  home  owners  have, 
through  the  presentation  of  this  plan  to  them,  chosen 
to  adopt  the  complete  service  by  buying  all  of  the  appli¬ 
ances  for  cash.  This  stimulation  of  business  through 
the  complete  electric  home  plan  is  all  the  more  note¬ 
worthy  in  view  of  the  general  financial  conditions  and 
the  mental  attitude  of  the  public  toward  purchasing 
during  the  ten-month  period  in  which  these  results  were 
obtained. 

Advantages  to  the  company 

The  realization  of  electricity  in  its  modern-day 
capacity  of  home  modernization,  as  it  is  effected  through 
the  plan,  brings  advantages  of  importance  to  all  three 
members  in  the  transaction — the  electric  company,  the 
dealer  and  the  customer.  The  outstanding  advantage 
to  the  comjiany,  of  course,  is  that  a  substantial  increased 
sale  of  its  product,  kilowatt-hours,  to  a  customer  results 
immediately.  Because  the  full-electric  use  plays  such 
an  important  part  in  the  life  of  the  household  it  is 
liardly  conceivable  that  any  decrease  may  afterward  re¬ 
sult.  Rather  a  further  increase,  through  the  adoption 
of  other  appliances,  may  be  anticipated,  since  any  addi¬ 
tional  usage  will  be  at  moderate  cost  on  the  low  step  of 
the  rate.  The  fact,  too,  that  the  greater  part  of  this 
consumption  is  outside  the  lighting  hours  makes  it  a 
])articularly  desirable  addition.  Invariably,  the  customer 
is  immensely  satisfied  with  the  arrangement  and  enthu¬ 
siastically  recommends  it  to  his  neighbors. 

Advantages  to  the  dealer 

Xeedless  to  say,  the  dealer  makes  a  larger  sale  in 
one  transaction — with  many  resulting  benefits.  Any 
purchaser  of  a  major  appliance  is  usually  considered  a 
prospect  for  the  other  appliances  later  on.  By  any  other 
method,  the  sale  of  the  complete  equipment  is  a  long- 
drawn-out  process,  with  the  dealer  constantly  on  the 
alert  to  hold  his  customer  from  competitors  in  his  own 
field  and  from  those  in  other  fields  as  well.  But  by 
selling  in  one  transaction  all  of  the  appliances  essential 
for  home  electrification,  the  dealer  has  his  time  and 
energy  free  to  develop  other  prospects  he  has  in  view. 
A  small  difference  in  price  does  not  ordinarily  change 
the  amount  of  the  monthly  payment,  although  it  may 
alter  the  term  of  the  contract. 

With  price  differences  subordinated  as  they  are,  the 
dealer  is  also  better  able  to  push  the  sale  of  larger  ap¬ 
pliances  more  suited  to  the  customers’  needs  than  he 
would  be  in  making  an  outright  sale.  Since,  under  our 
plan,  contracts  are  accepted  without  recourse,  he  gets 
a  quick  turnover  of  his  capital.  Often  in  considering 
the  purchase  of  a  refrigerator  or  range  a  prospect  will 
recognize  the  need  for  both  and  plead  inability  to  decide 
which  one  he  shall  buy.  The  dealer  can  show  him  how 


to  secure  both  without  financial  sacrifice.  The  plan  also 
offers  an  excellent  opportunity  for  the  sale  of  automatic 
storage  water  heaters,  sometimes  a  difficult  sale  when 
attempted  by  itself. 

Advantages  to  the  customer 

.Among  the  advantages  of  the  complete  electric  home 
plan  for  the  customer,  the  convenience  and  enjoyment 
w'hich  the  modernized  home  gives  the  entire  family  need 
hardly  be  mentioned,  since  they  are  so  readily  recog¬ 
nized.  Compared  with  the  total  of  his  electric  bill  and 
the  usual  monthly  installments  on  two  major  appliances, 
the  customer  generally  makes  a  smaller  monthly  outlay 
by  using  this  plan  to  acquire  all  three  of  the  major 
appliances  and  any  of  the  smaller  appliances  he  may 
not  already  own.  Even  though  he  might  be  in  a  posi¬ 
tion  to  do  so,  he  need  not  disturb  his  invested  capital 
to  purchase  the  appliances.  As  shown  in  the  foregoing 
comparison  of  costs,  the  monthly  payments  under  the 
plan  are  so  little  higher  than  his  previous  outlays  for 
corresponding  service  that  they  can  be  readily  absorbed 
in  the  family  budget  without  any  appreciable  sacrifice. 
But,  above  all,  the  enjoyment  of  the  service  is  not 
marred  by  a  concern  over  its  cost.  Since  the  amount 
to  be  paid  the  electric  company  is  fixed,  regardless  of 
the  amount  of  energy  consumed,  and  since  the  full-usage 
rate  makes  electric  convenience  so  inexpensive,  the 
family  makes  ready  use  of  electricity  with  its  many 
forms  of  service.  After  the  contract  period,  even 
though  the  cost  should  run  somewhat  higher  than  the 
estimated  amount,  this  is  not  found  objectionable  in 
view’  of  the  customers’  first-hand  knowledge  of  elec¬ 
tricity’s  true  part  in  the  home. 

This  complete  electric  home  plan  has  been  one  of  the 
outstanding  developments  of  the  co-operative  mer¬ 
chandising  policy  of  the  Central  Hudson  Gas  &  Electric 
Corporation.  Naturally,  it  takes  real  sales  ability  to 
present  the  plan  to  customers.  At  the  start  even  some 
of  the  co-operating  dealers  were  skeptical  of  its  suc¬ 
cess.  But  w’ith  66  users  secured  in  ten  months’  time 
and  now’  operating  on  the  plan — every  one  enthusi¬ 
astically  satisfied — it  has  been  demonstrated  that  it  is 
practical.  Just  as  in  the  introduction  of  individual 
major  appliances  some  years  ago,  when  a  few’  users 
served  as  the  groundwork  for  further  sales  in  a  com¬ 
munity,  w’e  anticipate  that  these  users  of  complete  elec¬ 
trical  service  will  accelerate  the  acceptance  of  this  idea 
among  our  customers  generally. 


After  a  watt-hour  meter  has  been  repaired  the  repair¬ 
man  should  assure  himself  that  the  instrument  will 
operate  before  it  is  passed  on  for  calibration.  Fre¬ 
quently  this  running  check  must  be  made  at  the  test 
board  because  the  repair  bench  has  no  facilities  for  it. 
Then  if  the  repairman  has  left  the  disk  touching  one 
side  of  the  magnet  jaws  the  tester  must  take  time  to 
realign  the  parts.  In  the  meter  department  of  the 
Toledo  Edison  Compay  the  repair  bench  has  a  standard 
meter-test  connection  block  mounted  on  the  back  board. 
When  the  repairman  is  finished  w’ith  a  meter  he  merely 
sets  it  on  the  block,  flips  a  snap  switch  and  assures  him¬ 
self  the  meter  will  run  before  it  moves  on  to  the  test 
board. 


T 

Check  Meter  Operation  After  Repair 
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Promotional  Rates — II 


By  C.  F.  LACOMBE 

Lacoinbc  &  Leffler,  Consultants,  Xeiv  York 

IN  AN  article  in  the  Electrical  World  of  July  16, 
1932,  with  the  same  title  as  giv^en  above,  there  were 
presented  three  charts  showing  the  development  of 
domestic  service  business  over  periods  of  eight  to  eleven 
years  in  three  utility  companies.  Two  of  these  com¬ 
panies  used  fully  promotional  rates  for  domestic  service, 
one  used  a  rate  mainly  of  the  block  type.  The  character¬ 
istics  and  progressive  results  of  the  developments  year 
by  year  under  these  two  types  of  rate,  in  kilowatt-hour 
consumption  and  revenue  per  customer,  as  well  as  in 
average  price  per  kilowatt-hour,  were  shown  for  each 
company  and  type  of  rate. 

These  exhibits  proved  conclusively  the  advantage  of 
the  promotional  form  of  rate  over  the  non-promotional 
form  in  increased  revenue  per  customer  year,  increased 
kilowatt-hours  per  year  [)er  customer  and  reduced  prices 
jier  kilowatt-hour  to  the  customer. 

The  following  gives  a  method  of  test  to  determine  the 
earning  jiower  of  a  promotional  rate.  To  be  completely 
effective,  a  promotional  rate  must: 

1.  Produce  increa.sed  use  per  customer  by  decreasing 
unit  costs  materially  ])er  kilowatt-hour  as  the  load  factor 
increases  sufficiently. 

2.  Develop  sufficient  and  increasing  yearly  revenue  per 
customer  for  a  reasonable  rate  of  return  on  the  invest¬ 
ment  used  for  dome.stic  service. 

3.  Have  as  its  objective,  after  several  years  of  pro¬ 
gressive  development,  the  evolution  of  a  rate  which. 


Results 

Objectives 

Tests 


maintaining  the  first  two  requirements,  will  compete  suc¬ 
cessfully  with  other  sources  of  domestic  services  and 
allow  the  customer  to  live  electrically. 

In  the  preceding  article,  already  referred  to,  it  was 
proved  that  the  rates  used  by  companies  A  and  B  ful¬ 
fill  the  first  requirement  and  also  show  an  increasing 
revenue  per  customer.  Further,  they  are  leading  the 
customer  toward  full  domestic  use  of  electric  energy. 
Company  C  also  fills  the  first  requirement,  but  the 
revenue  per  customer  is  not  increasing  consistently  over 
the  years  and  probably  does  not  maintain  a  constant  and 
sufficient  rate  of  return  on  the  investment  in  the  resi¬ 
dence  business. 

When  working  with  promotional  rates,  which  in  their 
final  steps  are  selling  energy  and  service  at  or  1  cent 
I)er  kilowatt-hour,  the  question  naturally  arises,  are  they 
remunerative?  In  other  words,  do  they  fill  the  second 
requirement,  which  demands  a  reasonable  rate  of  return 
on  the  investment  used.  This  should  be  the  final  test  of 
the  rate.  In  this  test  the  competitive  value  of  the  rate 
can  also  be  proved. 

Such  an  analysis  can  be  made  by  rearranging  the  com¬ 
pany’s  investment  and  operating  costs  for  each  class  of 


Fig.  4 — Test  chart  showing  customer  usage  and  estimated  cost  to  serve  for  a  specific  company 


0  20  40  60  80  too  120  140  160  ISO  200  220240  260  280  300 
Averotge  Monthly  Consumption  par  Customer  (Kw-Hr) 


The  stepped  curve  indicates  the  number  of  customers  using 
energy  to  the  extent  shown  on  the  abscissa  scale.  For  example, 
10.()80  customers  used  20  to  30  kw-hr.  per  month,  884  use  an 
average  of  175  kw.-hr.  per  month,  606  average  225  kw.-hr.  and 
1,212  use  more  than  250  kw.-hr. 

The  heavy  dashed  curve  rising  from  left  to  right  in  two  sec¬ 
tions  indicates  the  cost  to  serve  per  customer  for  the  consumption 


shown  below  and  includes  about  7  per  cent  return  on  investment. 
This  curve  is  based  on  the  cost  analysis  of  a  specific  company 
and  w'ill  be  different  for  each  property.  It  breaks  at  about  lUO 
kw.-hr.,  because  up  to  this  consumption  the  usage  is  chiefly 
lighting  and  smaller  appliances,  probably  refrigerators,  whereas 
above  this  amount  ranges  and  water  heaters  are  most  likely  used, 
increasing  the  demand  and  consequently  all  charges  based  on 
demand.  Between  about  50  kw.-hr.  and  200  kw.-hr.  a  montli 
there  is  a  zone  of  indeterminate  demands  and  diversities,  depend¬ 
ing  on  the  number  and  kind  of  major  appliances  used.  In  order 
to  cover  this  variation  in  increasing  demand  the  continuous  dash- 
dot  line  is  used  for  an  average. 

The  curve  representing  cost-to-serve-per  kilowatt-hour  cor¬ 
responds  to  the  continuous  cost-to-serve-per-customer  curve.  For 
example,  the  cost  to  serve  a  customer  using  300  kw.-hr.  montlily 
is  about  $7.90,  but  only  about  2.6  cents  per  kilowatt-hour,  whereas 
the  corresponding  figures  for  a  lO-kw.-hr.  customer  are  about 
$1.50  and  15  cents  respectively. 

Stars  above  the  30  and  34  kw.-hr.  ordinates  and  above  the  200 
and  226.5  kw.-hr.  ordinates  represent  respectively  the  budgets 
for  light  and  fuel  of  families  having  annual  incomes  between 
$2,000  and  $3,000  and  between  $3,000  and  $4,000.  The  smaller 
amounts  represented  by  the  .stars  A  and  B  at  $1.90  and  $205 
are  the  monthly  budgets  for  lighting  and  the  larger  amounts  of 
$6.60  and  $7.50  are  for  lighting,  cooking  and  refrigeration.  These 
are  the  competitive  figures  electricity  must  meet.* 

•See  article  “Competitive  Market  for  Domestic  Service,"  hjj  C. 
F.  Lacomhe,  Electrical  World,  May  38,  1931. 
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Fig.  5 — Analysis  of  relation  between  costs  to  serve  and  earnings  (Companies  B,  C  and  X) 


This  chart  shows  the  same  frequency  of  use  or 
spread  and  the  same  cost  to  serve  in  both  dollars 
per  customer  and  cents  per  kilowatt-hour  as  in 
I'ig.  4.  For  simplicity  the  cost  to  serve  per  cus¬ 
tomer  is  shown  as  an  unbroken  curve.  The  cost 
to  serve  per  kilowatt-hour  is  further  divided  by 
<irawing  the  lower  curve  of  production  costs ; 
the  area  between  this  curve  and  that  of  average 
cost  to  serve  per  kilowatt-hour  shows  the  distribu¬ 
tion  cost  for  various  uses  of  kilowatt-hour  or  load 
factors.  The  cost-to-serve  curves  apply  to  com¬ 
pany  B,  referred  to  in  previous  articles. 

The  rate  shown  for  comi)any  B  is  the  one  under 
wliich  most  of  the  residential  customers  are  served. 
It  is  an  area  rate  for  1,200  sq.ft.,  making  a  monthly 
demand  charge  of  90  cents,  then  4  cents  per  kilo¬ 
watt-hour  for  the  first  2  kw.-hr.  per  100  sq.ft,  of 
area  and  3  cents  for  excess  use.  At  about  239.5 
kw.-hr.  it  leads  to  another  important  rate  for  high 
usage,  which  charges  li  cents  per  kilowatt-hour 
for  consumptions  over  239.5  kw.-hr.  for  this  area. 
A  customer  would  be  changed  over  to  this  rate 
when  he  reached  this  usage. 

For  discussion  of  this  graphical  analysis  see 
text. 
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business  served  into  their  component  parts  caused  by  the 
factors  of  demand,  customer,  energy  and  revenue.  Sev¬ 
eral  companies  that  have  been  pioneers  in  promotional 
rates  have  used  this  method  to  check  and  control  their 
jtrices  and  earnings  from  their  rates.  Among  them  are 
comjtanies  .A  and  B.  whose  rate  history  has  been  given 
in  Figs.  1  and  2  in  the  preceding  article.  This  is  such 
an  ecjuitahle.  safe  and  reasonable  policy  that  it  could  be 
followed  with  profit  in  the  future. 

A  final  test  that  may  he  u.sed  to  exhibit  the  relation  of 
i  costs  and  earnings  for  a  given  year  is  illustrated  by  Figs. 
4  and  5.  The  first  shows  a  tyi)e  of  test  chart  with  cost. 
s])read  and  kilowatt-hour  cost  curves.  It  is  fully  ex¬ 
plained  in  the  accom])anying  caption.  The  use  of  Fig.  4 
as  a  test  is  illustrated  by  I"ig.  5.  which  shows  the  same 
fre(juency  of  use  or  spread  chart  and  the  same  curves  of 
cost  to  serve  both  by  dollars  per  customer  and  by  cents 
IKT  kilowatt-hour  with  the  jjrice  or  rate  curve  added. 

( .See  explanation  under  h"ig.  5. ) 

The  com])arison  that  can  now  be  made  of  the  rate  and 
the  cost  t(j  serve  for  company  B  which  includes  8  per  cent 
return  is  the  most  important  demonstration  in  this  article, 
for  it  shows  how  closely  theory  and  practice  have  come 
tojfether.  in  that  the  price  follows  the  cost  to  .serve  as 
closely  as  could  be  expected.  Tbe  rate  t)r  price  sliown  is 
one  of  several  closely  related  area  rates  alH)ve  and  below 
it  in  jjrice.  so  that  the  domestic  service  business  earns  a 
little  more  than  6  per  cent  on  the  investment  in  it  for  the 
year. 

B\  adjusting  rate  reductions  to  the  increased  kilowatt- 
hours  that  will  be  sold  in  coming  years  by  tbe  promo¬ 
tional  method  the  rate  may'  be  made  to  earn  from  6  to 
^  l)er  cent  as  re(|uired. 

I  he  total  cost  to  serve  curve  applies  to  company  B 
alone,  as  noted,  but  the  circumstances  of  companies  C 
and  X  are  such  that  their  cost  curves  for  the  domestic 
service  class  would  not  depart  to  any  large  extent  in  the 
range  shown  from  that  of  company  B,  except  in  the  cus¬ 
tomer  costs,  which  for  a  specific  reason  were  abnorniallv 
high  in  company  B  for  the  year  its  cost  curve  represents 
and  Wfjuld  l)e  reduced  the  following  year.  With  this  in 
iiiind,  the  rates  of  companies  C  and  X  may  be  examined 


as  to  their  qualification  to  lie  classed  as  promotional 
rates. 

Company  C’s  rate  is  practically  a  block  rate.  A  block 
rate  can  never  be  a  promotiorial  rate  because  its  final 
lower  steps  are  only  available  to  the  larger  consumers. 

The  eflfect  of  company  C’s  rate  given  on  Fig.  3  in  the 
preceding  article  shows  that  in  the  last  eight  years  the 
kilowatt-hour  consumption  and  number  of  customers 
has  increased,  its  price  per  kilowatt-bour  has  l)een  heavily 
decreased,  but  tbe  revenue  per  customer  has  not  in¬ 
creased  at  all.  Except  in  the  lighting  range,  40  kw.-hr, 
and  below,  it  does  not  meet  competitive  prices  for  full 
domestic  service.  Consequently,  it  does  not  qualify  as 
a  promotional  rate  under  the  second  and  third  clauses  of 
the  requirements  necessary. 

The  rate  or  price  schedule  of  company  X  errs  in  the 
opposite  direction  from  that  of  company  C.  This  rate, 
as  shown,  is  a  combination  of  two  rates  on  separate 
meters  for  a  customer  using  full  domestic  service,  allow¬ 
ing  40  kw.-hr.  for  light  and  260  kw.-hr.  for  refrigeration, 
cooking  and  other  purposes.  It  is  the  result  of  reduc¬ 
tions  over  a  period  of  ten  years  in  the  top  step  of  the 
main  rate,  originally  10  cents  jier  kilowatt-hour.  Un¬ 
doubtedly  the  kilowatt-hour  consumption  of  the  domestic 
service  class  must  be  high  j^er  customer,  hut  from  known 
facts,  its  cost  to  serve  can  be  but  little  lower  than  that 
of  company  B,  if  at  all. 

As  a  result  it  would  fail  to  qualify  as  a  safe  promo¬ 
tional  rate  because  it  would  not  earn  a  fair  return  on  its 
investment  for  the  domestic  service  class,  and  is  unneces¬ 
sarily  low  from  the  conqietitive  viewpoint.  Rates  of  this 
type  and  others  similar  to  them  are  often  thought  pro¬ 
motional,  but  they  do  not  so  qualify.  FTirther  reductions 
will  only  decrease  the  earnings  of  this  class  and  accen¬ 
tuate  the  error  of  the  rate. 

Development  of  promotional  rates 

A  word  of  warning  as  to  the  introduction  of  promo¬ 
tional  rates  is  necessary,  particularly  from  straight-iine 
or  block  rates  not  based  on  load  factor  and  not  going 
below  3  or  4  cents  in  the  last  block.  Such  rates  have  no 
promotional  characteristics  in  the  sense  of  the  term  as 
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used  in  this  article.  Such  rates  cannot  be  changed  in 
one  operation  to  promotional  rates  without  severe  losses 
in  revenue,  too  great  to  be  borne  in  one  year.  Partic¬ 
ularly  so,  for  cost  analyses  of  such  rates,  in  many  in¬ 
stances,  show  they  are  not  earning  a  4  per  cent  rate  of 
return  on  the  investment,  due,  usually,  to  the  large  num¬ 
ber  of  small  customers  served  at  a  loss. 

Promotional  rates  should  be  introduced  only  after  the 
cost  to  serve  of  the  company  has  been  analyzed,  the  losses 
by  change  of  rate  calculated  and  the  first  year’s  rate 
determined  so  that  the  loss  is  restricted  to  an  acceptable 
amount.  Then  they  should  be  studied  and  developed  as 
by  company  B,  where  the  rate  of  return  of  the  residential 
class  was  carefully  watched  from  year  to  year  and  reduc¬ 
tions  in  the  promotional  rate  earned  were  made  when  jus¬ 
tified  by  increased  use  and  increased  net  revenue.  A 
properly  designed  promotional  rate  will  show  its  regener¬ 
ative  effect  in  regaining  the  original  consumption  and 
revenue  in  two  years  at  the  most,  usually  in  one,  so  that 
the  first  losses  are  never  as  high  as  the  calculations 
would  s1k)w. 

Returns 

The  gage  of  earnings  from  promotional  or  any  other 
class  rates  is  the  rate  of  return  they  earn  for  each  class 
on  the  investment  devoted  to  it.  The  over-all  rate  of 
return  of  a  company  tells  nothing  of  the  earnings  of  the 
different  classes  of  business  except  that  as  a  whole  the 
company  may  or  may  not  earn  a  reasonable  rate  of  re¬ 
turn.  One  may  be  selling  light  for  a  high  return  to  one 
class  of  business  and  at  a  low  return  to  another,  or 
power,  retail  and  wholesale,  in  the  same  way,  but  what 
each  class  of  business  earns  is  not  known.  This  would 
be  comparable  to  a  factory  making  several  products  or  a 
department  store  selling  them  and  not  knowing  on  which 
they  were  making  a  profit  or  a  loss. 

For  instance,  owing  to  the  persistent  demand  for  lower 
residential  rates  during  recent  years  reductions  in  the  first 
step  have  been  applied  to  block  or  straight-line  rates 
whose  rate  of  return  is  usually  low,  thereby  decreasing 
the  earnings  and  the  probable  deficit  is  made  up  by  a  high 
return,  say  15  per  cent  obtained  from  commercial  light¬ 
ing,  which  is  also  paid  by  the  ultimate  consumer.  The 
existence  of  this  condition  has  been  known  for  a  long 
time,  but  is  not  generally  recognized  by  commissions. 

Analyses  of  costs  of  public  utilities,  to  be  used  as  a 
guide  or  gage  for  rates  showing  the  relative  return 
earned  on  each  class  of  business,  can  be  made  quite  as 
accurately  as  they  can  be  made  in  the  factory  or  the  de¬ 
partment  store. 

They  are  precisely  as  exact  in  the  whole  as  the  financial 
report  of  a  utility  to  a  public  service  commission,  because 
the  totals  of  an  analysis  of  costs  must  agree  with  the 
financial  report  to  a  cent.  The  correctness  of  its  final 
answers  depends  on  the  correctness  of  its  factors  and  their 
application.  Sound  and  practical  methods  of  analysis 
have  been  developed  from  the  original  theory  of  Dr| 
Hopkinson  of  demand  and  energy  factors,  now  expanded 
into  demand,  energy  customer  and  revenue  costs  and 
adaptable  to  the  individual  problem  of  each  company. 
Such  processes  have  been  used  for  years  by  companies  A 
and  B  and  a  number  of  others  to  their  advantage. 

There  is  no  more  mystery  about  these  processes  than 
there  is  about  the  financial  accounts.  They  are  simply 
the  expansion  of  Dr.  Hopkinson’s  sound  theory,  prac¬ 
tically  applied  to  the  actual  conditions  under  which  these 


companies  operate  and  when  repeated  year  alter  year 
give  a  reliable  chart  of  progress  on  all  their  lines  of 
business. 

T 


How  One  Holding  Company 
Is  Tackling  Transmission 

The  question  “What  is  being  done  to  reduce  the  cost 
of  transmission  lines,  increase  their  reliability,  mini¬ 
mize  maintenance  and  provide  for  the  future?”  brouglit 
forth  a  flood  of  responses,  most  of  which  were  covered 
in  the  May  28  issue.  Following  is  the  reply  of  one  hold¬ 
ing  company  engineer  who  has  given  much  attention  to 
transmission : 

Platming — We  are  laying  particular  emphasis  at  the  present 
time  on  the  possibility  of  building  our  lines  to  keep  lightning 
interruptions  down  to  the  absolute  minimum.  The  designs  are 
being  laid  out  so  as  to  be  able  to  take  full  advantage  of  any 
future  developments  in  the  form  of  protective  tubes  (such  as 
those  of  Pitman  or  Torok)  or  possibly  other  developments  in 
the  form  of  vacuum-tube  devices,  when  and  if  they  materialize. 
Tower  resistance,  ground-wire  location,  possible  use  of  counter¬ 
poises,  etc.,  are  being  considered  and  treated  as  design  problems 
rather  than  something  to  be  taken  up  afterward  w’hen  the  line 
finally  gives  trouble.  The  whole  idea  in  connection  with  this 
is  to  bring  about  a  situation  where  the  reliability  of  a  circuit  can 
be  brought  to  substantially  100  per  cent  and  where  the  number 
of  circuits  employed  will  be  determined  primarily  by  the  demand 
for  power  rather  than  by  the  need  for  using  additional  circuits 
merely  to  protect  the  service. 

Construction — With  the  large  and  extensive  programs  of 
transmission  construction  out  of  the  way  and  with  the  likelihood 
of  our  running  into  similar  extensive  programs  in  the  future 
rather  remote,  the  economics  of  maintaining  our  own  construc¬ 
tion  forces  appear  more  questionable  than  ever.  The  work  is 
therefore  being  definitely  set  up  on  the  basis  that  advantage  can 
be  taken  of  contracting  line  construction  if  the  economics  are  in 
its  favor. 

Regulating  Condensers — The  last  five  or  six  major  condenser 
installations  on  the  system  have  all  been  outdoors.  The  record 
on  all  of  them  has  been  uniformly  excellent.  We  are  thoroughly 
convinced  as  to  the  soundness  of  outdoor  operation  of  rotating 
equipment.  All  our  plans  for  future  extensions  are  based  upon 
further  development  of  the  outdoor  idea. 

Hydrogen-Cooled  Rotative  Apparatus — Our  plans  for  future 
generating  stations  definitely  have  in  mind  the  use  of  hydrogen 
as  the  cooling  medium,  not  only  because  of  the  advantages  that 
hydrogen  has  in  reducing  losses,  etc.,  but  particularly  because  of 
the  advantages  it  has  developed  in  reducing  maintenance  e.x- 
penses.  The  oldest  hydrogen-cooled  machine  on  the  system,  a 
20,000-kva.  condenser,  now  running  for  almost  3i  years,  has 
been  inspected  only  twice  in  that  time ;  it  is  not  expected  that  it 
will  be  necessary  to  inspect  it  for  another  three  years. 

High-Speed  Breakers— -We  are  taking  advantage  and  we  are 
planning  to  take  further  advantage  of  the  possibilities  of  high¬ 
speed  breakers  in  reducing  breaker  maintenance,  system  dis¬ 
turbances,  transmission  line  maintenance  (by  reducing  conductor 
burning,  etc.) 

High-Speed  Relaying — We  are  applying  to  a  great  extent 
instantaneous  or  high-speed  relaying  on  our  system.  This,  in 
general,  means  two-cycle  relaying  in  terms  of  60  cycles. 
Coupled  with  an  eight-cycle  breaker,  this  gives  a  maximum  time 
for  clearance  of  a  fault  of  ten  cycles. 

Particular  emphasis  has  been  put  on  the  question  of  rural  hne 
development  within  the  last  year  or  two.  By  taking  full  ad¬ 
vantage  of  the  known  strength  of  timber  and  conductors,  by  re¬ 
designing  methods  of  mounting  conductors  and  transformers,  by 
eliminating  every  unnecessary  feature  and  by  taking  full  advan¬ 
tage  of  the  use  of  local  labor,  w'e  have  been  able  to  cut  the  cost 
of  farm  lines  to  values  that  we  would  have  thought  impossible 
a  year  ago,  w'ithout  in  any  way  sacrificing  features  that  are 
necessary  to  give  proper  service  and  keep  maintenance  cost 
down. 
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v^ost  or  v^rossing 
by  Tailormade  Cables 

By  H.  K.  DOYLE 

Distribution  Engineer  Dallas  Power  &  Light  Company 
Dallas,  Texas 

Advantages  resulting  from  having  the  crossing  con¬ 
ductors  cut  to  length  and  fitted  with  compression-type 
dead-end  connectors  at  the  factory  of  the  cable  manufac¬ 
turer  were  clearly  demonstrated  in  the  recent  installation 
by  the  Dallas  Power  &  Light  Company  of  a  60-kv. 
crossing  over  the  Trinity  River  in  the  vicinity  of  Dallas, 
Tex.  This  crossing  consists  of  six  power  conductors 
and  two  ground  wires.  The  power  conductors  are  of 
composite  copperw’eld -copper  cable,  having  a  seven- 
strand  (each  strand  0.154  in.  diameter),  40-per-cent 
conductivity,  high-strength,  copperweld  core  enveloped 
by  twelve  strands  of  0.154-in.  hard-drawn  copper. 

Both  the  copperweld  core  and  the  copper  envelope 
were  stranded  from  wire  without  brazes.  Brazes  due  to 
breaks  during  stranding  were  acceptable  provided  there 
were  not  more  than  two  joints  in  any  150-ft.  section  and 
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that  these  joints  were  at  least  50  ft.  apart  and  that 
no  strand  had  more  than  two  joints  in  its  length.  Other 
fftmamfyciornsT?'  characteristics  are:  Outside  diameter  0.77  in.,  weight 
per  foot  1.34  lb.,  ultimate  strength  25,000  lb.  The  ground 
wires  are  of  ^-in..  high-strength,  30-per-cent  conductiv¬ 
ity  copperweld  cable,  consisting  of  seven  No.  6  AWG 
wires,  outside  diameter  of  cable  0.486  in.,  w'eight  per 
foot  0.515  lb.,  ultimate  strength  16,880  lb. 

The  initial  lengths  of  conductors  and  ground  wires 
were  calculated  as  shown  on  the  accompanying  graph. 
The  cables  were  accurately  measured  and  cut  to  the 
calculated  lengths  at  the  factory  of  the  manufacturer. 
'I'hey  were  then  fitted  on  each  end  with  General  Cable 
Company  compression  type  dead-end  connectors.  Upon 
receipt  of  the  cables  in  the  field  it  was  necessary  only 
to  fit  up  the  insulator  assemblies,  connect  them  to  the 
cables  and  raise  them  into  place.  Turnbuckles  were  pro¬ 
vided  at  each  end  to  provide  for  minor  adjustment 
necessary  to  equalize  the  sag. 
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Working  under  normal  conditions  and  without  the 
l)ressure  incident  to  a  rush  job,  the  cables  were  installed 
by  a  crew  of  nine  men,  one  foreman  and  one  supervising 
engineer  in  approximately  55  working  hours.  The  men 
constituting  the  crew  had  little  experience  with  this  type 
of  work,  being  regularly  employed  in  the  construction 
and  maintenance  of  low-voltage  distribution  circuits.  It 
is  roughly  estimated  that  for  the  same  crew  to  have 
erected  the  crossing  in  the  customary  manner  it  would 
have  recjuired  three  times  the  labor  and  expense  to  com¬ 
plete  the  work. 

The  crossing  was  designed  by  the  engineering  depart¬ 
ment  of  Electric  Bond  &  Share  Company  and  erected  by 
the  distribution  department  of  the  Dallas  Power  &  Light 
Company. 


Street -Lishting  Costs  Analyzed 
for  Town  of  5,000 

To  illuminate  the  streets  of  Exeter,  N.  H.,  449  series 
incandescent  lamps  are  in  service,  consuming  in  1931 
161.771  kw.-hr.  The  Exeter  &  Hampton  Electric  Com¬ 
pany  recently  filed  a  cost  analysis  of  this  service  with  the 
Public  Service  Commission  of  New  Hampshire,  and  con¬ 
cluded  that  if  an  8  per  cent  return  is  allowed  on  the 
$36,100  investment  represented,  with  4.5  per  cent  insur¬ 
ance  and  depreciation  and  2.5  per  cent  for  taxes,  the 
over-all  annual  expense  reaches  $14,401.  There  are  nine 
600-cp.  lamps  operated  until  midnight  daily  and  the  fol¬ 
lowing  additional  lamps  run  on  an  all-night  schedule :  341, 


cp. ;  24,  100  cp. ;  66,  250  cp.,  and  nine,  600  cp.  The 
system  requires  1,455  poles,  largely  30  and  35-ft.  size, 
costing  $7,425 ;  47  miles  of  No.  6  wire,  which  cost  $7,179, 
and  19.1  miles  of  No.  4  wire,  costing  $2,785,  according 
to  C.  A.  Williams,  manager  of  the  commercial  and  indus¬ 
trial  dei^artment  of  Charles  PI.  Tenney  &  Company, 
Boston,  w’hich  manages  the  Exeter  &  Hampton  Electric 
Company. 

The  commission  is  arbitrating  the  price  of  street  light¬ 
ing  in  Exeter  upon  joint  request  of  the  town  and  the 
C(Mnpany.  Under  the  terms  of  an  expired  contract 
$12,477  per  year  repre.sented  the  cost  of  the  service  to  the 
municipality,  hut  the  town  is  seeking  to  obtain  the  serv¬ 
ice  for  $10,000  per  year  flat,  without  specifying  per  lamp 
charges  in  case  more  or  fewer  lamps  arc  installed.  I'he 
company  seeks  a  five-year  contract  on  the  ground  that 
such  an  agreement  stabilizes  its  investment  and  avoids 
the  need  of  further  proceedings  on  the  part  of  the  town 
(luring  the  life  of  the  contract.  The  jiopulation  of  Exeter 
is  about  5.000. 


Annual  Over-all  Expense  of  Exeter  Street  Lighting 

Street  liuhting  purchased  eneruy  oonBUtned,  161,771  kw.-hr.  at  1.19  cents  $3,219 

I.anip  renewals  per  year,  three  per  lamp .  1,219 

Hepairs  to  street  lighting  equipment  (four-year  average) . , .  1. 1 35 

Patrolling  (semi-weekly  patrol,  80  miles  per  week) .  638 

Glassware,  half  globe  per  lamp  per  year .  18 

Maintenance  of  poles  and  wire  (four-year  average) .  1,855 

General  and  commercial  expense  .  600 


Total  operating  expense . 

Taxes,  2,5  per  cent  of  $36,100  investment. 
Insurance  and  depreciation,  4.  5  per  cent. . 
Ileturn  on  investment,  8  jter  cent . 


Total  yearly  cost  of  service  incl..dii)g  return. 

Total  yearly  cost  per  100  cp . 

Total  yearly  cost  r>er  lamp . 


T  ▼  T 


READERS’  FORUM 

Suggests  Water  Heater  Committee 
on  Uniformity 

To  the  Editor  of  the  Electrical  World: 

^'our  recent  editorial  pointing  out  the  lack  of  uni¬ 
formity  in  electric  water  heater  specifications  is  a  very 
clear  presentation  of  this  troublesome  problem.  I  have 
long  felt  that  some  representative  committee  should 
determine  the  broad  basic  ])rinciples  upon  which  the  per¬ 
formance  of  electric  water  heaters  should  be  judged  and 
compared  in  order  to  demonstrate  clearly  their  relative 
value  to  the  power  company  and  to  the  customer  under 
different  operating  conditions. 

As  you  so  truly  point  out,  there  is  much  less  actual 
variation  in  operating  conditions  than  is  popularly  sup¬ 
posed  and  a  general  s|X'cification  could  be  drawn  which 
would  be  fair  to  every  manufacturer  of  heaters,  because 
it  would  deal  not  with  constructions  but  with  basic  prin¬ 
ciples  of  |3erformance  and  te.sts  could  be  outlined  in 


co-o|3eration  with  the  Electrical  Testing  Laboratories 
which  would  enable  the  power  industry  to  secure  infor¬ 
mation  in  a  definite  and  clear  manner  regarding  ju.st 
what  service  a  particular  heater  would  give  under  any 
local  service  condition. 

Much  confusion  arises  from  the  impressi(3n  that  there 
is  a  direct  relation  between  gallons  of  tank  size  and 
electrical  input.  This  seems  to  me  to  be  the  wrong 
basis  for  rating  heaters,  and  there  are  other  things 
which  seem  equally  fallacious.  .After  all,  there  are  only 
two  really  important  variations  in  water  heating  aside 
from  the  water  demand  of  the  individual  family:  one 
of  these  service  conditions  being  continuous  charging 
or  long  charging  with  only  short  on-peak  hours,  the 
other  service  being  true  off-peak  heating  with  short 
charging  hours  and  long  on-peak  hours. 

I  think  you  have  pointed  out  in  simple,  clear  language 
some  of  the  reasons  why  electric  water  heating  has  not 
advanced  further.  Inasmuch  as  it  offers  more  hope  for 
increasing  the  household  power  load  than  any  other 
device,  it  certainly  deserves  a  more  co-ordinated  effort  on 
the  part  of  utilities  and  manufacturers  with  a  view  to 
clarifying  the  whole  situation. 

LEE  P.  HYNES. 

John  W^ood  Manufacturing  Company, 

Conshocken,  Pa. 
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Men  of  the  Industry 


E.  A.  Yates  Now  President 
of  South  Carolina  Power 

E.  A,  Yates  of  New  York,  vice-pres¬ 
ident  of  the  Commonwealth  &  Southern 
Corporation,  has  been  elected  president 
of  the  South  Carolina  Power  Company 
to  succeed  L.  A.  Magraw,  who,  as  an¬ 
nounced  in  the  July  16  issue  of  the 
Electrical  World,  assumed  new  duties 
in  Chicago.  For  many  years  Mr.  Yates 
was  identified  with  the  Alabama  Power 
Company  and  more  recently  has  held 
executive  positions  with  the  Common¬ 
wealth  &  Southern  Corporation  and 
with  other  companies  in  that  group  of 
utilities.  He  has  engaged  in  consulting 
work,  which  has  included  studies  of 
hydro-electric  plants  and  power  devel¬ 
opments  in  the  Southeast.  E.  L.  Gods- 
CHALK  of  Charleston  was  elected  vice- 
president  and  general  manager  of  the 
South  Carolina  Power  Company. 


J.  D.  Carroll,  formerly  assistant  en¬ 
gineer  of  the  Electric  Bond  &  Share 
Company,  New  York,  now  is  serving 
the  Public  Service  Commission  of  Mary¬ 
land  at  Baltimore  in  a  similar  capacity. 
• 

J.  C.  McQuiston,  who  retired  about 
a  year  ago  as  general  advertising  man¬ 
ager  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  has  been  ap¬ 
pointed  secretary-manager  of  the  Ameri¬ 
can  Gear  Manufacturers’  Association 
with  headquarters  in  Wilkinsburg,  Pa. 
• 

George  E.  Devendorf,  formerly  vice- 
president  of  the  Public  Utility  Holding 
Corporation  of  America,  has  been 
elected  president  of  the  company  to  suc¬ 
ceed  Fred  S.  Burroughs,  who,  as  an¬ 
nounced  in  the  June  18  issue  of  the 
Electrical  World,  resigned  to  devote 
his  time  to  the  vice-presidency  of  the 
Associated  Gas  &  Electric  Company. 

• 

Rome  C.  Saunders,  formerly  con¬ 
nected  with  the  executive  offices  of  the 
Puget  Sound  Power  &  Light  Company, 
Seattle,  has  become  associated  with  the 
San  Francisco  office  of  Henry  L. 
Doherty  &  Company.  Mr.  Saunders 
has  spent  22  years  in  the  employ  of 
utility  companies  under  Stone  &  Web¬ 
ster  management  and  from  1913  until 
the  present  time  had  been  connected 
with  such  properties  in  the  Northwest. 

• 

George  Ainsworth,  illumination  en¬ 
gineer,  has  joined  the  Westinghouse 
Electric  &  Manufacturing  Company  as  a 
consulting  engineer.  Mr.  Ainsworth 
started  in  the  lighting  equipment  field 


at  the  commencement  of  a  new  era  and 
had  the  opportunity  of  closely  studying 
the  design  and  technique  of  metal  work 
and  carved  wood  as  applied  to  lighting 
through  the  various  periods  of  archi¬ 
tectural  expression.  His  interest  in  the 
work  of  the  Electrical  Testing  Labora¬ 
tories  led  to  the  establishment  of  his 
own  business. 

• 

Marcy  L.  Sperry,  for  many  years 
prominent  in  the  executive  organization 
of  Stone  &  Webster,  has  been  elected 
president  of  the  W  ashington,  D.  C.,  Gas 
Light  Company.  Mr.  Sperry’s  electri¬ 
cal  utility  record  includes  connections 
with  the  Ponce  (P.R.)  Electric  Com¬ 
pany  and  Savannah  (Ga.)  Electric 
Company  as  resident  manager,  the  Min¬ 
neapolis  General  Electric  Company  as 
general  superintendent  in  charge  of  con¬ 
struction  and  operation,  and  supervision 
of  properties  at  the  Boston  office  of 
Stone  &  Webster.  Recently  he  has  been 
vice-president  in  charge  of  operation  at 
the  Fall  River  (Mass.)  Gas  W'orks 
Company. 

• 

William  H.  Bassett,  metallurgical 
manager  of  the  American  Brass  Com¬ 
pany,  has  been  elected  vice-president  of 
the  American  Society  for  Testing  Ma¬ 
terials.  Mr.  Bassett  has  been  connected 
with  the  American  Brass  Company  since 
1913.  He  had  formerly  been  with  the 
New’  Jersey  Zinc  Company,  Newark, 
and  the  Popes  Island  Manufacturing 
Company,  New’  Bedford.  Mass.  Mr. 
Bassett  is  a  past-president  of  the  Ameri¬ 
can  Institute  of  Mining  and  Metallurg¬ 
ical  Engineers. 

• 

W'.  A.  Hillebrand,  who  has  been  a 
member  of  the  Ohio  Brass  Company 
since  1919,  is  returning  to  academic 
work  through  accepting  the  professor¬ 
ship  of  electrical  engineering  at  the  Uni¬ 
versity  of  California  at  Berkeley.  •  He 
will  assume  his  new  duties  in  August. 
He  formerly  engaged  in  academic  work 
at  Leland-Stanford  University  and  at  the 
Oregon  State  College.  His  business 
connections  have  included  the  W’estern 
Electric  Company,  Pacific  Gas  &  Elec¬ 
tric  Company,  Federal  Telegraph  Com¬ 
pany  and  Ohio  Brass  Company.  Mr. 
Hillebrand  is  a  member  of  the  A.I.E.E. 

• 

Alden  C.  Cummins,  who  has  been 
connected  with  the  Carnegie  Steel  Com¬ 
pany  since  1911,  has  been  made  assistant 
general  superintendent  of  the  Duquesne 
Works  of  that  organization.  After  a 
short  connection  with  the  W’estinghouse 
Electric  &  Manufacturing  Company,  he 
entered  the  service  of  Carnegie  Steel  as 
a  draftsman,  later  becoming  assistant 


superintendent  of  the  electrical  depart¬ 
ment,  superintendent  of  the  ferro-alloy 
furnace  and  electrode  factory,  superin¬ 
tendent  of  the  electrical  department  of 
the  Duquesne  steel  works  and  more  re¬ 
cently  director  of  power  distribution. 
Mr.  Cummins  is  a  past-president  of  the 
Association  of  Iron  and  Steel  Electrical 
Engineers  and  is  a  member  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  the  Engineers’  Society  of  W'est- 
ern  Pennsylvania  and  the  American 
Electro-chemical  Society. 

OBITUARY 

W.  B.  Cline 

Walter  B.  Cline,  chairman  of  the  board 
of  directors  of  the  Los  .\ngeles  Gas  & 
Electric  Corporation  and  for  the  past 
forty-three  years  a  leader  in  the  public 
utility  field  in  Southern  California,  died 
July  21  of  a  heart  ailment  at  his  home 
in  Los  Angeles.  He  was  69  years  of 
age.  Mr.  Cline  first  engaged  in  utility 
work  in  San  Francisco  as  an  accountant 
w  ith  the  Pacific  Gas  Improvement  Com¬ 
pany.  WTile  he  was  with  that  com¬ 
pany  Mr.  Cline,  with  C.  O.  G.  Miller, 
formed  the  Pacific  Lighting  Company, 
the  business  of  which  was  the  rental  of 
gas-lighting  fixtures  and  appliances.  In 
1899  Mr.  Cline  went  to  Los  Angeles 
and  negotiated  the  purchase  of  the  Los 
Angeles  Gas  Company  by  Pacific  Light¬ 
ing  Company.  He  reorganized  the  Los 
Angeles  company,  changed  its  name  to 
the  Los  Angeles  Lighting  Company  and 
became  its  president.  Subsequently,  this 
company  acquired  the  Los  Angeles 
Electric  Company,  and  in  1904  the  com¬ 
panies  were  consolidated  as  the  Los 
Angeles  Gas  &  Electric  Company,  with 
Mr.  Cline  still  as  president.  Five  years 
later  the  business  was  changed  to  its 
present  corporate  form  and  name.  Mr. 
Cline  retired  from  active  direction  of 
the  corporation’s  affairs  in  1924. 

• 

W.  B.  Stoughton,  formerly  man¬ 
ager  of  the  Gouverneur  (N.  Y.)  office 
of  the  St.  Lawrence  County  Utilities. 
Inc.,  died  in  Waterbury,  Conn.,  July  19 
from  double  pneumonia.  Mr.  Stoughton 
w’as  associated  with  the  St.  Lawrence 
Utilities  for  eight  years. 

• 

Henry  H.  Kerr,  vice-president  of 
United  Engineers  &  Constructors  of 
Philadelphia  and  New  York,  died  in 
Chicago  July  21  in  his  sixty-ninth  year. 
From  1886  to  1920  Mr.  Kerr  was  as¬ 
sociated  with  Westinghouse,  Church, 
Kerr  &  Company  and  was  vice-presi¬ 
dent  when  that  organization  was  taken 
over  by  the  Dwight  P.  Robinson  Com¬ 
pany,  Inc.,  of  which  he  was  vice-presi¬ 
dent  until  1928.  In  that  year  the  com¬ 
pany,  with  others,  became  a  part  of  the 
United  Engineers  &  Constructors,  of 
which  Mr.  Kerr  liecame  vice-president. 
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Switches  for  Operation 
of  Circuit  Breakers 

A  compact,  inexpensive  switch  for  elec¬ 
tric  operation  of  circuit  breakers,  gov¬ 
ernors,  rheostats,  instrument  transfer, 
etc.,  known  as  the  SB-1,  is  announced 
by  the  General  Electric  Company.  The 
various  combinations  for  different  appli¬ 
cations  are  made  up  by  means  of  inter¬ 
changeable  parts.  The  combinations 
differ  only  in  the  number  of  contacts 
and  the  arrangement  of  cams  for  oper¬ 
ating  the  contacts.  To  assist  the  oper¬ 
ator  in  choosing  the  correct  switch,  the 
escutcheon  plate  markings  and  the  style 
of  handle  differ  for  the  various  appli¬ 
cations. 

The  breaker  control  switch  is  avail¬ 
able  with  auxiliary  contacts  to  operate 
in  connection  with  the  dim-bright  indi¬ 
cating  lamp  scheme.  With  this  method 
a  red  light  indicates  that  the  breaker  is 
closed,  a  dim  clear  light  indicates  that 
the  breaker  is  open  and  a  bright,  clear 
light  indicates  that  the  breaker  was 
tripped  automatically  by  means  other 
than  the  control  switch. 


New  Equipment  Available 


Flow  Meter  Utilizes 
Telechron  Drive 


raised  or  lowered  in  the  combustion 
chamber,  which  regulates  the  superheat 
or  final  temperature  of  the  steam.  This 
superheater  is  of  course  entirely  auto¬ 
matic  in  operation. 


Optical  Pyrometer  with 
Three  Ranse  Telescope 

An  optical  pyrometer  of  the  Holborn- 
Kurlbauni  type,  which  is  furnished  with 
a  three-range  telescope  suitable  for 
measuring  temperature  up  to  2,600, 
3,700  and  5,500  deg.  F.  on  respective 
ranges,  is  announced  by  the  Bacharach 
Industrial  Instrument  Company,  Pitts¬ 
burgh,  Pa.  The  indicator  has  a  direct- 
reading  scale  with  two  ranges,  1,100  to 


Twin-Zone  Electric  Heater 

To  improve  the  stability  of  temperature 
conditions  at  the  discharge  outlet  of 
domestic  electric  water  heaters  the 
Hewitt  Electric  &  Mfg.  Company, 
Arlington,  Mass.,  is  bringing  out  a 
new  design  of  automatically  controlled 
tank  in  which  the  heater  is  divided  into 
two  sections  by  a  barrier  plate  with  a 
2-in.  opening  between  the  two  heating 
zones. 

Ratings  include  20,  30  and  60-gal. 
capacities  available  in  either  “Kopsteel” 
galvanized  iron  or  double  extra  heavy 
copper.  Two  small  capacity  plain 
storage  type  automatic  water  heaters 
are  also  listed.  The  heaters  comply 
with  the  Massachusetts  range  boiler  law 
for  full  300-lb.  test  pressures.  The 
twin-zone  type  ratings  are  1,500  and 
2,000  watts  with  bellows  type  thermo¬ 
stat.  The  makers  claim  that  23  per 
cent  extra  draw-off  capacity  is  obtained 
by  the  barrier  construction,  which  is 
designed  to  maintain  a  satisfactory  sup¬ 
ply  of  hot  water  at  the  tank  outlet  under 
extremely  varied  service  demands.  In 
a  24-hour  test  of  a  60-gal.  off-peak 
heater  the  temperature  of  the  drawn  off 
water  ranged  from  148  to  161  deg.  F. 
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